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O WHCHEPCHH MHOTOCTYNEHYATHIX WENOUEK 
YETbIPEXNOJIFOCHHKOB 


[[enouka,. , COCTaBJIeHHaH H3 MNepHOAHYeCKH MOBTOPAIOWLUXcH 
rpynn mo Q -yeTbIDeXMOJIOCHUKOB, Ha3bIBaeTCA Q -c1yneHuarort 
HeEMOUKOH YeTbIPeXNOJUOCHHKOB. BpipeqeHo ypaBHeHve ANCHep- 
CHH JWIA UYeTHIDeX BHAOB Q -cTymenyaroii WeNOuUKH YeTbIPeXx- 
NOJHOCHHKOB. . 


1. BBHIBOX YPABHEHHS JUHCHEPCHH. 


PaccMOTpHM MONyOeCKOHEYHY!IO LEMOUKY YeTbIPEXTIOJIOCHHKOB, 
KOTOPyIO MOXKHO pa30uTb Ha MepvOAHMeCKH NOBTOpHIOMMeCH 
rpymnbt 43 Q- yeTbipexnomocHHKoB. Takaa Wenouka Ha3biBaet- 


ca Q-crynenuaton [6]. 

B autepatype [2, 4, 5] paccmaTpHBaloTca JIMWib AByXCTyneH- 
yaTble H TpexcTyneHuaTble WenoukuH. B KauectTBe TpexcTynenuator 
WenOuKH pas06paH TOAbKO 7! 
uaCTHbIA cmyyah, Korfqa Kax- : 

[bId UeTbIPEXNOJIOCHHK = Me- 
PpHOMa MOKHO TIpeACcTaBHTb B 
BHe DBYX OTPe€3KOB BOJIHOBO- Bonwobod Aonmobod 


JOB, Me*KAY KOTODPbDIMH BKJIIO- 

; yo P Puc. 1, YUerbipexnomocuHHk, cocTaBamen- 
H€HO HEKOTOPOE CONPOTHBJIE- HEIn H3 ABYX OTPe3KOB BOMHOBOLA, 
nue Z,;, MIpHyeM ueTbIpex- MCKAY KOTOPHMH BKwIONeHO HeKOTO- 


oe conpoTuBeHne Z, . | 
MOJOCHHKM =mepHofla MoryT DOr e 
OTMMUATbCA JIMLb 3THMH COMpoTHBNeHHAMH (puc. 1). 
1* 3 
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3necb MbI paccmMoTpHM Q-cTynMeHuaTble WeMmoOuKH, mMpHuem 
GPpaHH4HMCH BbIBOLOM YypaBHeHHa AMCMepCHH ANA WeTbIpeX 
BunoB Q-cTyneHuaTbIx ienmouek, H306paxKeHHbIX Ha pHC, 2—5. 


B meppom H3 HHX (pHc. 2) KarxkAbI MepHOM CocTOHT H3 
Tl-o6pa3Hbix YeTbIPeXMOMIOCHHKOB, OTAHUAIOILNXCA CONPOTHBIE- 
HHAMH Z;; BO BTOpOM (puc. 3) — Hu3 T-oOpa3Hbrx YeTbIpexno- 
TIOCHHKOB, OTJHYAIOIUMXCA MpOBOAHMOCTAMH Y;. B tTpeTbem Bue 
enoukH (pHc. 4) KaKAbIM MepHOA COCTOHT H3 OMNHAKOBbIX CHM- 
METPHUHDbIX UETHIPEXTIOJIOCHHKOB C XapaKTepHCTHyeCKHM COMpo- 


rt a. 0 
THBMeHHeEM Z; WH (PasoBOh MOCTOAHHOK > , -Me%KAy KOTOPIMH 


Z Z Z Z Z 


o + f Z 3 & a-f 





Puc. 2. Q-ctTyneHyuatan menouka I[]-o6pa3Hbtx YeTbIPeXNO/HOCHHKOB, 
OTAHYAIOMINXCA COMPOTHBeHHAMH Z, 





Puc. 3. Q-crynenuatas uenouKa T-o6pa3HbiX  eThIpextooc- 
HHKOB, OTJIMYAIOMMXCA MpoK“cAMMocTsaMH Y; . 


¥ 4 : g g g 
ie ee ee ee ee a “ng Lr Sy 2 


Puc. 4. LlenouKa 43 4eTbIPEXNOMIOCHUROB C NMOCJELOBATEJIDH LIM 
BKJHOUCHHeM CONpOoTHBAeHul Z;, 





Puc. 5. Llenouka H3 YeTbIPeXMOJIOCHHKOB C MapasWe/bHbIM BKJIOUCHHEM 
npoBosnmocteli Y,, 
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BKJIOUCHBI MOCMEMOBATEbHO pasIHuHble conmporHBeHun Z,.. B 


yueTBepTOH wenouKke (pHe. 5) KaxKAbIA NepHO COCTOHT 3 TaKHX 
Ke YCTHPEXMOJIOCHHKOB, Me AY KOTOPbIMH BKJNOUeCHbI Tapad- 
A€IbHO Pa3JIM4Hble NpoBowHMocTH Y,. 

HanpaxKeHHA HW TOKH Ji KaxKAOrO YeTbIPeXMOJOCHHKa 
MOXKHO CBA3ATb PABeHCTBOM [1]: 





























os = Gi, Ay, 2 ; (1) 
2 G9, Age Ly 
Matputia ° 
Qi, Aya} 
al = (2) 
Go, Ae 





Ha3bIBaeTcH MaTpHuen NepeAayH YETbHIPEeXNOJIFOCHHKa. 


BuipeleM ypaBHeHHe JucnepcHH JA mepBow uenouKkn. Kax- 
Ibi ee mepHom cocTtout u3 Q-cumMMetTpuuHbIx T[l-o6pa3nHbix 
UETHIPEXMOJIOCHHKOB. Matpuua nepesaun KaxkKforo Takoro ueTbI- 
pexnomocHuka [1] HMeer BHA: 


1+ YZ; Z, 


A 
Baogst oOo3sHaueHHe Cos 4 ==1-+-YZ; , nonyuaem: 


| 








COS &; — (cos 4; —1) | 
la; (|= : (4) 
¥ (cos 9; -++1) COS % 
HJIH 
232,40 1 
lar I= V+ cos 4; Mie (4’) 
Ly 0 y od 
O603HauHM 
lar == 11 OE le: Il, (5) 
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llc; || = cosy; 
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Jia BbIBOLa YpaBHeHWA IMCIepCHH BbIACHHM HeKOTOpbIC 


cpolictBa MatTpuHy |] Ol] u || G i. 


1. Kommyraruenxocrs npouseedexus marpuy § ||c; || & ||Cx Il. 


ITO CBOHCTBO OUBHAHO, TaK KaK KOIPMHUMEHTHI COSY; H COS Ye 
CKaJIAPHbl H BbIHOCATCH 3a 3HaK NponsBpeqeHHA, Cama xe MATDPH- 
Wa OT HHZeKca He 3aBHCHT. 


2. [Tpouseedenue n marpuy 











Hol] = tlegll_fleyl] ..- Wew—a |] == 
au 
== 2"! COS Hy COS Y, ... COS%n-4 . (7) 
Y 1 
JLOKA3bIBaeTCA MeTOJOM HHAYKILUH. 
3, Crenexu marpuyot || 6 ||: 
| o||4e+! = —|bl|4+9 = ||| = k=O, 1, .., 4, -.., (8) 
o1)** = — [jo|e+2 = III RESON sat My ae: (9) 


OKa3bIBAlOTCA HeMOCpeACTBeHHbIM YMHOKeHHeM. 3Lecp [I] — eAH- 
WHUHAA MaTpHila. 


4, ITpouseedexue 
lier || Wt 8 til ee Il =_0 (10) 


JOKA3ZbIBACTCA HEMOCPeACTBEHHbIM YMHOKEHHEM C HCNOMb3OBaHHEM 
(hopmyubl (8). Smecb 2 — so60e Wenoe UnCIIO. 


6- 
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M3 mopmyap (10) sicHo, uTo ecaH B‘KaKOM-HN60 Mpon3Bele- 
HHH G6OubIUOTO YHCMa MATPHIL HM€eTCH COMHOMKHTEJb BHA 


Her {| Olle ** Wee Il, 
TG BCe MpOH3BeseHHe paBHO Hy. 


5. [Tpouseedenun: 




















l 
INcl| ]Ol] = 2 "—! cos g ... COS Gn—1 s (11) 
Y—] 
i eens 
[Bl] Nel] == 2%! cos vo ... COS Pn ele (12) 
Y | 
| ee ree 
{|O|I [lel] Ol] == 27-4 cos Yo ... COS Pn—1 (13) 
°. : y —1 














OKa3bIBalOTCA HeMOCpeACTBEHHbIM YMHOMKeHHeM. Syecb ||| H 
lc|| ompemenaloTcA paBeHcTBaMH (6) H (7) COOTBeTCTBeHHO. | 


Halizem mMaTpuuy nepenaun |ja@|| wenouxu uz Q - yeTEI- 
PEXMOJIOCHHKOB (pHc. 2), Korga 3HayeHHn Z; pasnuHyHbl, Tepe- 
MHOxKaA Q marpul (5), Nnomyyaem 


a’? = (HOll 4 Mell) ... CHOI! 4 Heil). (14) 
Hahaa |jat®|| , noswyuHM Tenlepb ypaBHeHHe AuCnepcuu [3]: 


| a+ ass? - 
cos Q y= —>— ’ (15) 
KOTOPOe CNPaBEVIMBO JIA JHOOOTO O6PaTHMOTO YETHIPeXMONIOCHH- 
Ka MW, B YaCTHOCTH, WA Q -cTyneHyaTOH - WenouKH YeTbIpexno- 
JHOCHHKOB. Sfecbh Qy — caBHr (ba3bl Ha NepHose wenouku. 
Bpipa3sHmM mpapyro yacTb (15) vepes snemeHTE! MaTpuy far! , a 
MM€HHO Yepe3 BeEJIHYHHbI COSY; . 
Ec packpbitb ckoOKu B (14) asa |ja@)|, Tro nowyuHMm 
CYMMYy BC€BO3MOXKHbIX NpOH3BeNeHHH |/H|| u [|C; ||. Jnementer a? 


un a@ warpnunt ||@@|| mpexctapnator co6o cymMmy cooTset- 
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CTBYIOLUHX 3JIEMCHTOB MATPHU, ABJIAIOULUXCA 3THMH BCEBO3MO>K- 
HbIMH MpOH3BeseHHAMH, HetTpyQHO BHyeTb, YTO BCe cJaraeMbie 


C HeEYCTHBIM YHCNOM COMHOMKuUTeNeH ||0|| HOO paBHbl HYJIO, cor- 


nacHo (8) usu (10), mH60 Bxo_AT B a HM a) C pa3HbIMu 


3HakaMH, cordacHo (11) Huan (12), HMeax OMHaKOBYyIO BeIH- 
UHHY. OTO MpHBOAHT K TOMY, 4TO B ypaBHeHHu Mcnepcun (15) 
OTCYTCTBYIOT CJIafaeMble, COOTBETCTBYIOlHe HeyeTHOMY UHCIV 
COMHOMKHTeeH |/b||. Tak kak B (14) MHOmxKHTeNH COSY; HMeIOT- - 
CH TOJIbKO B MaTpHuax  |l¢; ||, TO ClaraemMble B NpaBow uacTH 
VPaBHeHHA AMCNePpCHH HMEIOT YHCJIO COMHOMKHTENEH COSY; , paB- 


Hoe Q—2/, rne/ — wenoe uncno (Ole), 


Cnaraemple (14) c uncom comHoxKurenen }/O||, paBHbim 42 +2, 
HME€IOT IPH JHarOHaJIbHbIX 9/IEMeCHTAX 3HAK MUHYyC (CBO0HCTBa 3 H 
O), CCH TOJIbKO OHH OTAMUHbI OT Hysa. TlocnegHee cmpaBenHBo 
JHiUb B Gjlyyae, ecw MaTpHub []O|| BxonaT B NponsBemeHHaA B 
Y€THOH CTeNeHH H, KpoMe 93TOro, cyMMa creneHel mnpu |lOll B 
KPpaHHUX COMHOMKHTeIAX, cormacHo (13), uerna. 


Hanpumep: 
Holl Ves NOI? flegll Vesll Wegll FO 
ON Meal Wl? tlegll Hest! el] 0 
Ol West leet Wesll Weal esl Wall A, 
HO: 


Heol] MAW Nest Wl Weall Hesil legll == 0. 


Usenbl ¢ HHCOM comHoxuTesel {| b||, paBHpim 4&2, umewr npx 
WHarOHaJIbHbIX SJIEMeHTAX 3HaK [JOC (CBOHCTBO 3). 

VYcnonp3ya cdopmMyny (7), MoxKeM 3anHcaTb Tenepb ypaBHeHHe 
mucnepcuu (15) maa Q - cTyneHyaTOH WenouKH YeThIpexmo- 
JIOCHHKOB Y@pe3 BEJIHUHHBI COS 


Q--1 Q-1 Q-1 COS 
cosQo=22-' TT cosy, — 22-3 Ni ut 
f=-Q 


—— 


R00 ¢-0 ©OSFR COS Fpi4 
k-2 Q—-1 Q--1 COS ; 


$239 9 oo ee OC 


ié~2 k-2 Q-1 Q—1 COS 9; 


= 9O=1 Sc a rt 
m—-Y ¢=2 k -4 £=0 COS Pip COS Fin 4 1 COS $, COS % i+1 COS Vr COS 9 R+1 


B enyuwae R=Q —1 uHgekc R+1= Q 3amenHeTcaA Ha HyJb. 
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TakHM o6pa3om BbIBeMeCHO ypaBHeHHe ucnepcuH gaa Q-cty- 
NeHUaTOH — LeMOUKH — YETbIPEXTIOJOCHHKOB, H300paxKeHHOH Ha 
puc. 2. Cuaraemoe HyJieBo CTeMeHH OTHOCHTEJIbHO COSY , ECJIH 
OHO CYLILeCcTByeT, paBHO + 1, cormacHo we 

B vacrupix cayyanx wia Q =2, 3,4 Hu 5 u3 chopmynb (18) 
MOdyyaeM CJELYIOWHe BbIPAaKeHHA: 


JIA O==2 
COS 26 == COS %) Cos Y, — | (17a) 


(9TO BbIpaxkeHHe COBNaslaeT C NpHBeAeHHbIM B [5}); 


nia Q==3 
Cos 34 == 4C0S %) COSY, COS $, — COS Y — COS P,; — COS ¥y; (176) 
nia Q==4 
cos44 = 80S %) COSY, COS Y, COS Y, — ZCOS Y, COS Ys — 
— 2C0S 9, COS Yy — 2COS 4 COS Y) — 2COS Yy COS Y, — (17B) 
— 2cos 9, cos 9, -+- |; 
nia Q=b5 


cos 54 == 16. COS Y) COSY, COSY, COS %, COS Y, — 

— 4c0$ %, COS %, COS Y, — 4COS Y, COS Y4 COS Yy) — 

— 4c0s py COS %) COSY, —4COS ¥ COSY, COSY, — (17r) 
— 4cos 9, COS %, COS % +- COS %y -f- COS 9, + 


-+- COS Y, +- COS G, + COS 4. 


- HerpyaHo noka3aTb, UTO AVIA BTOPOH WenoukH (pHc. 3) ypaB- 
HeHHe JLMCrepcHH HMeeT TCT Ke Bus (16) c TOW JHIUb pasHHuen, 
uTO B NepBom cyea 


cos 9; =1-+-Z; Y, | (18a) 
a BO BTOPOM | 
cos gps= 1a ZY p. (186) 


B caMOM jlevle, KaXK/bIH MepHOA BTOPOH UWeNOUKH COCTaBJIeH 13 
T-o6pa3Hbix ayeek. Matpula nepefaun TakOH AYeUKH HMeeT BHI: 


Ces eae ag 
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YuuTbipan (186), HeTpyqHO 3anHcaTb MatTpuuy |l@; || B TaKOM 


Bue: 
i Z 0 Z 
|| a; || == cosy |, Ac. 4 (20) 
> l —=+> 0 
ZL Z 
O603Ha4HM 
i Z 0 Z 
| di |= cosy; | , A ZI=] (21) 
Zz ae oe 
M 3aMeTHM, TO MaTpHua || ad, || OOanaeT BCeMH cBOHCTBaMH 
MaTpnubl || ¢; ||, 3anHcaHHOH Bblue, a ij f|| —- CBOfcTBaMH MarT- 


puilbr || db ||. Orciona cuelyer, 4TO ypaBHeHHe ANCNepcuH gta 
WeMOUKH, H30OpaxKeHHOH Ha puc. 3, uMeeT TOT we BHA (16), uTO 
H JIA WENOUKH, H306paxKeHHOoH Ha pue. 2. | 

TlokaxkemM, uTO ia Q-cryneHyaTbIX Wenouek 4eTbIpexno- 
JIOCHHKOB, H300paxKeHHbIX Ha pc 4 u 5, ypaBHeHHe sNcnepcnH 
TakKwKe HMeeT BHA (16). B camomM gesle, 3aMeHAA KaxkAyIO Mapy 
COC@IHHX CHMMeCTPHUHbIX YeTHIPEXNOJIOCHHKOB O;HHMM T-o06pa3- 
libIM, KaK MOKA3aHO Ha puc. 6, HeETPyAHO CBeCTH enlouky, H30- 
OpaxwkeHHytio Ha puHe. 4, K wenouKe, MpHBemeHHOH Ha pune. 2. 


Zi% 734 Z=-/1,ty 8 


Puc. 6. OKBUBAJIEHTHOCTbh HCXOAHOFO UYeTHIPEXMOJIOCHHKAa 
T-o6pa3Homy. 


yi / 
Z,; ome 4 esc 


Tih Ft 


Puc. 7. OKBHBaJIeHTHOCTb HCXOQHOrO YeTbIpeXMOOCHWKa 
[]-o6pa3Homy, 
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Flocrynawx aHasormunbim o6pasom (puc. 7), MOMKHO CBeECTH e- 
MOuKy, H306paxKeHHY!O Ha PHC. O, K WENOUKE YETHIPEXMOJOCHHKOB, 
lOKa3aHHOH Ha pHc. 3. 

BplpaxkeHHa WJId COSY; , COOTBETCTBYIOIIHe ABYM HOCeHHM 
WenouKkaM, uMmetor Buy {4, 7]: | 


Ul 


cos g ==cos) — xz sin § (22) 


i 


5 ~ 


cos 9; == cos) — a sin 0. (23) 


TakuM o6pa30M, BbIBeeHO ypaBHeHHe Ancnepcun (16) maA 
yeTbIpex BHAOB Q-cTyneHyaTbIX UeNOUeK UYeTbIPEXMOJIOCHHKOB. 
[Ipumepbl mpiMeHennst MOMyYeHHOrO VpaBHeHHS AIA HCcueqoOBa- 
HHA 3AM@AIAIOLUMX CHCTeM Oy AYT AaHbl B MOCeAyIOULHX padoTax. 
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MNPEXEJIbHO-BOJIHOBOJ.HbIE PE3OHAHCHDIE 
CHCTEMbI H TIPEEJIbHO-BOJIHOBOJLHbIE 
C.B.4. FEHEPATOPbI 


PaccMaTpuBaloTCA YCOBHA A TONYYeHHA MAKCHMaAbHbIX 
MOWHOCIe€H OT C.B.4. reHepatopos. JlenaercH BbIBO O HeO6xo- 
AHMOCIH TIPHMeHeHMA JWI OURHb MOLIHbIX TeHepaTOpoB  pe3o- 
HaHCHbIX CHCT€M THIIa TIPeAeJIbHbIX BOJIHOBOAOB CJIOMKHOFO ceue- 
HHA, HUMeIOUINX OONbUIHe pasMepbl NO OTHOWIeCHHIO K JVJIHHe 
BOWHDI Kowe6aHHi. OgHako UX MpHMeHeHHe BeCbMa 3aTPYHeHO 
H3-3a HWaJIOKeHHH Pe3OHAHCOB Pa3.INUHbIX BHAOB WH HCKaKeHHA 
NOJIA BCENCTBHE YCIOMKHEHHA CHeKTPa B HeONarOnpHATHOM 
HallpaBseHHH MpH YBeJIHYeHHH pa3MepoOB CHCTeMDI. 

YkKa3biBAaeTCA Ha BO3MOXKHOCTh MOMYYEHHA 2XKeJaAeMOro cMeK- 
Tpa NyT€M BBeZeHHA paBHOMEePHO PacipeAevIeHHbIX CBAZeH Mex*K- 
AY 93JIEMCHTAMH CHCTeMBI. 

Hanee yKaSbiBpaeTCA, YTO NOJYYeHHe pe3SOHaHCHOH CHCTeMbI 
C XOPOIUHM CHeEKTPOM HeZOCTATOYHO AIA NOCTpOeHHA yAOBMeTBO- 
PpHTebHO paboTaloujero aBToreHepaTopa H3-3a KOHKYpeHUMH 
BHAOB KOJIe6aHHi. SOTO 3aTPyAHeHHe MO>KeT GObITh MpeoAOeHO 
BBeEACHHEM PaACIPeAeEHHOH CBH3H Pe3OHAHCHOH CHCTEMbI C M0- 
J€3HOH Harpy3KOH, paccuWTaHHOH Ha NOAABNeHWe KOHKYPHpyIo- 
WIHX BHAOB KovieOaHHH. C.B.4. TreHepaTopdM, HMMeEIOWLHM Tpe- 
J@JIbHO-BOJIHOBOAHbIe Pe3OHAHCHble CHCTeMbI C pacipeseeHHbIMH 
BHYTPeCHHUMH CBA3SAMH UH C paciipeszesieHHbIMH CBA3SAMH Cc Mowe3- 
HOH Harpy3KOH, MaHO Ha3BaHHe MpeAeJIbHO-BOJIHOBOAHDbIX C.B.4U. 


reHepaTOpos. 


Ilo Mepe pa3BHTHA paAHONOKAaWHOHHOH TeXHHKH  BOMPpOcbl 
reHepHpOBaHHA Ooee KOPOTKHX BOJIH H OOJIbLUHX MOLJHOCTeH 
CTaHOBATCA BCE aKTValbHee. O6a 9TH BONMpoca HMCIOT OAHY 
OOLLYIO CTOPOHY — HX pelle€HHe CYLIECTBEHHO 3aBHCHT OT pellle- 
HHUA 3afauH YBeJIMYCHHA Pa3MePOB pe3OHAHCHOH CHCTeMbI NO 
OTHOIICHHIO K JAHHeE BOJIHDI, 

ITOK 3amaye yAeANOCb MHOrO BHHMA@HHA pa3.IHUHbIMH HMCCJIe- 
,OBAT@JIAMH HM, B YaCTHOCTH, rpynno# Bapuek Bo Mpauunn. 

TleicrButesbHo, Mepexof, OT MaJIbIX, 10 CpaBHeHHIO C JAHHON 
BOJHbI, Pe€30HATOPOB C COCPeOTOYCHHbIMH NOCTOAHHBIMH K n0- 
JibIM KOHTYPaM, HMMCIOUIHM O6O/IbLIMe Pa3MePbI, MaJl BOSMO2XHOCTL 
He TOJIbKO CNYCTHTbCAH K GONee KOPOTKHM BOJIHaM, HO HM MONYUHTS 
OOJIbLUYIO MOIWHOCTb Ha Ooslee JWIMHHbIX BOJIHAX. 

JlonroBeyuHOCTb H Hae*KHOCTh TIpHOopa, B OCHOBHOM, 3aBHCAT 
OT OTHOWECHHA €rO Ppa3MePOB K MOLIHOCTH, HM MOITOMY MPH yBeuJIH- 
YeHHH MOILHOCTH BCerya KeMATeCIbHO YBeEJIHYCHHE PasMepoB. 
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PaccMOTpHM 9TO O6CTOATENBCTBO HeCKONbKO Oonee NOMpoOoud. 
Or m1060ro0 BeCKTPOHHOPO TreHepaTOpa He/Ib3A NOWYYHTb OOJIb- 
IN@ JHEPrHH, YEM MOKET MePCHOCHTb eFO 9ECKTPOHHDIA yu HAN 
notok. IlonesHyio MOUIHOCTb, NepeHOCHMYIO JJIEKTPOHHbIM TMOTO- 
KOM, B KOH€YHOM HTOre MOMKHO MpeACTaBHTb CACAYIOULHM BbIpa- 


*KeHHeM: 
Poe is JoUat, (1) 
re %, — 3JI@KTPOHHbIH K.I.2., 
j — MJIOTHOCTh TOKa B HCXOAHOM S3NETPOHHOM Jy4e, 
S — mome3sHoe ceyeHHe XIEKTPOHHOrO Jy4a, 
U, —- WarpsoKeHve TOPMOXKeHHH IIEKTPOHHOTO JAyua B 
CHHHHYHOM MPOM@XYTKE B3aHMOJeHCTBHA (HMeeTCH 
B Buy, uro U; Bcersa MeHbILe YCKOpAIoulero Hati- 
DADKEHHA) , 
fh — MOJHOE YHCMO MPOMEXYTKOB B3AHMOJEHCTBHA, paBHge 


UHCY MpOCTPpaHCTBeHHBIX NOJyMepHoAOB BbICOKONAC- 
TOTHOFO MOJIA, YKNARbIBAIOUIMXCA B CHCTeMe B_ Hall: 
PaBJICHHH MBYKEHHA IJIEKTPOHHOFO MOTOKA. 

Tak Kak HallpsxKeHHe TOPMOMKEeHHA MpONMOPUHOHaNbHO JSZ ea, 
rae - Zey— CONPOTHBJeHHe CBA3H KOHTypa reHepaTopa c 931eK- 
TPOHHbIM TIOTOKOM, OTHeECe€HHOe K @€/HHHYHOMY TMpOMexKYTKY 
B3aHMOJlEHCTBHA, TO 


P39 (JS) Zoll (2) 


OQueBHHO, MOIUHOCTbh 3JIEKTPOHHOFO TeHepaTopa MOxeT ObITh 
nonyuewa Tem OOsbWUe, VeEM OOJbIUNe BEMHUHHA UeHOB, BXOJAILHX 
B mpoH3BemeHHe (2). 3 | 

Ecnu pBblOpaTb THM reHepaTopa, atolulwi MaKCHMAaJbHbIi 
QJIEKTPOHHbIM KILLA. =«(HalipHMep, MAarHeTPOH,  KapllHHOTpOH, 
TPpHOA), H HCNOMb3OBATb MAKCHMAJIbHYIO MJIOTHOCTh TOKa B JY4e, 
AONYCTHMY!O C TOUKH 3Pe€HHA NOMYYEHHA 3aaHHOH Ham oroBer- 
HOCTH mpHOopa, To B HaWI€M paCNOpAXKeHHH OCTAHETCA TPH KOHCT- 
PYKTHBHbIX BeJIHUHHDI: S, Zen HN. 

BenuanHa Ze, MpONOpuHOHaNbHa  Mpou3sBeseHHIO Q, 49, 
re Qy — Harpy2xeHHan MOOpoTHOCTh KOHTypa reHepaTopa u 
9 —eéIroO BONHOBOE CONPOTHBAeHHe B HAMpaBJeHHH 3JICKTPOHHOTO 
gyyua, OTHECEHHOG K @AHHHYHOMY NMPOMeKYTKY BSAHMOJeEHCTBHA. 
BeauuHHa BOJIHOBOTO COMPOTHBJIGHHA TeCHO CBA3@HA B KOHE4YHOM 
cueTe C KOJIH4eCTBOM MeTaJlla H IYCTOTbI B KOHType: eM 6OVIb- 
Wee BOMHOBOe COMpoTHBseHHe TpeGyeTca, TeM MeHbIIe MeTaa 
COMepxKHTCAH B KOHType, a CJI€EMOBATeERbHO, H MeHbIve TenloRnaAr 
Harpy3kKa, KOTOpylo KOHTYp MO?KeT BbiAepxKaTb. B cBaA3sH Cc STHM 
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yBesMueHHe Ze, 3a CURT yYBeNHUeHHA BONHOBOTO CONpoTHBAeHHs 
KOHTYpa, HalpHMep Ha OHH NOPAOK, MpeACcTaBsAeT COGOM OYeHb 
TpyaHylo 3amauy. B TO Ke BpeMA HarpyxKeHHas MOOpoOTHOCTh 
KOHTYpa MOKET OTIMUATHCA OT EAMHHUbI Ha Ba HW Oomee nopaaKa. 
ITO OOCTOATENbCTBO NPHBOAHT K MBICIH, UTO Ja TOsyueHHA 
BO3MOXKHO OOJIbUIHX MOILHOCTeH HTH BO3MO%KHO 6oNee KOPOTKHX 
BOTH ClelyeT MpeAMouecTh pe3OHaHCHyIO CHCTeMy Hepe3OHaHCHoH, 
Tak KaK B Hepe3O0HaHCHOH CHCTeMe HarpykeHHaa oOporuocth 
paBHa eAHHUUe. 

OcTapuinecn fBe BeHUHHbDI (SW #2) onpesensior pasmepi 
npocTpaHcTBa B3AHMOMeEHCTBHA H, CJIEQOBATeMbHO, KOHTypa Han 
pe3OHAHCHOH CHCTeMBI. 

_ Ha pue. | npegcraBnenbr Bo3MOxHbIe (POpMbI MOMe3sHOrO ceue- 

HHA SJIEKTPOHHOTO MOTOKA (NOWNe3HbIM CCUYCHHEM ABJIAeTCA TaKoe, 

B KOTOPOM BbICOKOYACTOTHOR MOe KOHTYpa JOCTATOUHO HHTeCHCHB- 

HO). Hanpapnenue ByWKeHHA deKTPOHOR nepneHAMKyApHO 
MOCKOCTH PHCyHKa. 

Ilo mepe yame- 

HHA OT pe30HAHCHOR 

4<0@,/4 cucrembl  BbICOKONA- 

CTOTHOe Mowe OUeHE 


2 ObICTpO ciaaeT mpak- 
THUeCKH AO  HYJA. 
*MoxHO CUHTATb, UTG 
o6acTb JOCTaTOUHO 


6) 
A<Q,1A HHTC€HCHBHOrO NOH 
, l @- He pacnpocTpaHsetcs 
6) 





3HAYUHTeIbHO Oo7bIWE, 
yem Ha O,1 A oT pe30- 


Puc. 1. PopMpl ceyeHHH SAeKTPONHbIX noTOKoB. HaTOPpa. Cnenospa- 

T@JIbHO, KAK 9TO Of- 
MeueHO Ha puc. 1, pa3mep Mydka B HanpaBseHHH rayOuHbl pe3o- 
HaHCHOH CHCTeMbI e€ABa JIH MOKeT ObITb CYLLCCTBEHHO OO.jbLIIe 
O,1 4. Sto 3HaguT, YTO MpH NMpHMeHeHuH Kpyrsoro nyyka 
(pue. |,a) TpyAHO OKHTaTh NOMYeHHA MAKCHM@JIbHOM MOULHO- 
cTH. [akKHM OOpa30M, CTpeMMeHHe MNOJIYYHTh MAKCHM@JIbHY!O MOII- 
HOCTb MPHBOAUT K MPHMeHEHHIO TOJIbIX UHJIMHAPHYeCKHX 3JIeK- 
TPOHHbIX MYUKOB OO/bUIOrTO AHaMeTpa W/W MYYKOB B BHAe WHpoO- 
KOH JICEHTbI. COOTBeETCTBeHHO, TpeOyeTcH pe30HaHCHaA CHCTeMa 
Cc OONbUIMMH pa3MepaMH KaK BJOJb SJIEKTPOHHOrO NyyKa (607b- 
uloe n), TaK MH Tomepek. 
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Yio nacrosuero BpeMeHH pa3sMepbl MpocTpaHcTBa B3aHMOseH- 
CTBUA MpakTHYeCKH MPHMeHAIOULAXCA Pe3OHAHCHBIX CHCTEM MOLEH- 
HbIX TeHepaTOpOR OFpaHHuHBaNich BeNHYHHOH oKOO 05% 8 
HalpaBJIeHHH NMOMepeK MMy4Ka, a BAOb MyNKa, OOMbIMeEH UaCTHIO, 
— HeOOJbINHM YHCOM MPOMeEXKYTKOB B3aHMOseHcTBHA (7). OTO b 
O6yCIOBJHBaNO CYMLECTBeEHHOe OrpaHHyeHHe MOLLHOCTH. 


CuemyeT MO3HAKOMHTBCA C TMIaBHbIMH TIpHuHHaMH STOO Orpa- 
HHgeHHA, PaccMOTpHM pe30HaHCHylO CHCTemMy THMa «rpeOeHKa» Cc 
pasmepamu WN (uvcno KaHaBok) uw JL (aWHa KaHaBOK), Nped- 
CTaBJIeGHHYIO Ha pHe, 2. 


Ecru B onpejleneHHOM 
yMalla30He YaCTOT Ha 9TY 
rpedeHky BO3JICHCTBY eT 
3N€KTPOMArHHTHad = BOJIHA, 
TO Ha H@€KOTOPbIX JIMCKpeT- 


HbIX UacToTaxX B rpe6eH- , Mgnpabrenue 
Ke YCTaHaB.IHBaeTCA pe- rrepea 
20 POTOKA 


3OHAHCHbIN KONeOAaTebHbI 
Mmpomecc, XapakTepH3ylo- 
ULHHCA CTOAYeH BOJIHOH C 
UeJIbIM YHCAOM MouynepHo- 
MOB 93JIeKTPHYeCKOrTO TOA 
Kak BOJib, Tak H Tonmepek : 
KaHaBoK. [IpH 3TOM AAHHA : 

cToaueli BOJHbI BIOAb Ka- Puc. 2. ead ai pe3oHalcHan 
HaBOK 6yeT OosJIbIIe AWIN- aR Ce 
HbI BOJIHbI B CBOOOMHOM MpocTpaHcTBe, a MonepeK KaHaBOK — 


MeHbUIe. ITO 3HauHT, YTO pacmpocTpaHeHHe 93eKTPOMArHHTHOU 
BOJIHbI BOOJIb KaHaBOK XapakTepH3yeTca ycKopeHvem ((pa30Baol 
CKOpOCTb GOMbIUe CKOpOCTH CBeTa), a MOMepeK KaHaBOK — 3aMef- 
jleHHeM ((pasoBaA CKOPOCTb MeHbIIe CKOPOCTH cBeTa). 





Jipyroh oco6eHHocTbio rpeOeHKH B HHTepecylouleM Hac jHMa- 
ma3soHe YacTOT G6YAeET OTCYTCTBHE JJIEKTPH4eCKOH COCTABJIAIONLeH 
9JIEKTPOMArHHTHOrO MOA BAOJIb KaHaBOK JIA BCEX P€3OHAHCHHIX 
cocTOonHHH. Takum O6pa30M, MbI MOKeM 9TH PE3OHAHCHble COCTOA- 
HHA OOOo3HaUHTh Yepe3s TE,,, rae TE o3HayaeT mnonepedHyto 
SJJEKTPHYeCKYIO BOJIHY BUOJIb KaHaBOK, Mm — UHCHO MONyNepHo- 
JOB MOJIA BAOMb KaHaBOK H M — UYNCMO NONyNepHOMOB NOMA MO- 
nepekK KaHaBOX. Cnenyet OTMETHTb, ITO AIA TOGOTC nN CyULecTBY- 
et GeECKOHEYHOR YHCMO Pe3OHAHCHbIX COCTOAHHH C Ml OT HyAA HO 
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®eckoHeyHOcTH. Bce 3TH COCTOHHHA CBH3aHbI Cc COcTORHHeM TE gp 
H3BeCTHbIM BbIpaxKeHHeM: 








d OL 
— eee 9 
h 2 Ml ( ) 
| —~|{ - 
ATE gp 
re = IJiHHa BOJIHbI B CBOOOHOM NPOCTpaHCTBe JWIA oe 


, Hanca TuMa TEma, re nm = const , 


ATE o, —- AJIMHa BOJIHbI B CBOOOZHOM MpocTpancTBe jJIA peso- 
HaHca Tuma TEp,, 
£-—— jMHa rpe6eHKH BAOMb KaHaBOK, 
WL —~ YHCIO TOJYNEPHOAOB IIEKTPHYeCKOFO NOAA BAOJb Ka- 
HaBOK. 

Bee pesoHaHcHble cocTonHHua TuMa TEon c pa3qHUHBIM n 
YKaMbIBaloTcH Ha JHCMepCHOHHyI0 KpHBylO rpeOeHKH B  mMone- 
peuHOM HalpaBJeHun. 

Takum o6pa30m, BCe pesoHaHCHble COCTOAHUA B  HHTepecyio- 
(eM HaC J{MaMma30He YacTOT MOTryT ObITb MpeAcTaBseHbl, Kak Ha 
puc. 3. IIpH sToM TaHreHc yraa HakJOHa MpAMOH, NpoBeLeHHoli 
M3 Hauasia KOOPAUHaT B TOUKY, COOTBETCTBYIOIYIO NAHHOMY pe3o- 
HaHCy, MpOnopuMoHayeH (a30BOH CKOPOCTH 3eKTPOMArHHTHO!! 
BOJIHbI MonepeK rpeOeHKH JIA MAHHOTO pesonaHca. 

[naspupie = ycvloBuat, 
HeEOOXOJMMble ist mpH- 
MeHe€HHA TaKOH rpe6eH- 


3 KH B KaeCTBe Ppe3OHaHC- 
8 HOH CHCT€MbI MOLIHOTO 
R reHeparopa, MOMKHO 
x C/OPMYMHPOBATh cCwIeny- 
S IOWLHM O6pa3om: 

N 1. Uncno nomynepyo- 
S OB NOJIA BAOJb KaHa- 


BOK JlOJI2KHO ObITb M0 
BO3MO2KHOCTH paBHOo 
 HYJHO HH HeOobLTOMy 
Puc. 3. CnekTp pe30HaHCcHBIX yuacToT npo- KOJIMYeCTBY ECHHHLL. B 
cTeHiieH rpe6enkn tg0= Ug. NepBOM CJ1y¥ae Mb! To- 
nyuaem OMHOPOAHOe 

IJIEKTPHYeCKOe BbICOKOYACTOTHOE HOME Ha BCEM NPOTAKeHHH None- 
Pe4HOrTO CeY€HHA SNEKTPOHHOTO Jyua, T. e€. yCOBHA, Handonee 
ONaTONpHATHbIe jit MOMYYeHHA MAKCHMaJIbHOH Mow HOCcTH. IIpn 
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3TOM rpeOeHKa pa6oraeT Ha YacTOTAaX, GH3KHX K YaCTOTe OTCeU- 
KH, T. @. MpescTaBAAeT COOOH NpeesbHbIH BOJIHOBOJL. 

2. Pa3z0BaA CKOPOCTb B/IEKTPOMAFHHTHOH BOJIHbI Mmomepek rpe-:- 
O€HKH HH BAOJIb SJIEKTPOHHOTO Jyua WIA MaHHOrO pe3soHaHca 
OJ2KHAa ObITb paBHa CKOPOCTH 9TOrO JWy4a HH HaXOAUTLES C Hei 
4 KPaTHbIX COOTHOIWWCHHAX H JOCTATOUHO OTMHYATHCA OT (Pa3OBbIX 
CKOPOCTeH WIA JOObIX JPyrHxX Pe3OHAaHCoB. 

3. Ha aHHbIh pesoHaHc He AOJPKHDI HaklabBaTpen (Ha TON 
*Ke HIM OH3KOH uacToTe) APYrHe pe30HAHCbl. OTO ABAAeTCHA 
YCJIOBHEM MOJYICHHA MpaBHJIbHOH (POpMbI MOA MonepeK rpedeu- 
KH, HeOOXONMMOH JIA MAKCHMAJIbHOA OTMAUH MOLIHOCTH 3eKT- 
POHHbIM TIOTOKOM. | 

4. )Kenatenbuo, uro6pl n= N, Tak Kak 9TO Aa€T MAaKCHMab- | 
HOG KOJIHYeECTBO MPOMEXKVTKOB B3aHMOJeHCTBHA B CHCTeMe. 

Takum o6pa3om, xKeaTebHO HCNOMb3OBaTb pesOHaHcC ‘THNAa 
TE on HJM, N10 KpaHHel Mepe, pe30HaHCbl, HaXORAMIMecA B Mpa- 
BOM HH)KHEM YIJIV TOA pesoHaHcoB (cM. puc. 3)- 

BepHemca kK BOoMmpocy- yBenMyeHHA pa3smMepos rpeOeHKH. Ecuin 
yBeIHuUBaTb pasMeppl L u AN, TO HHKakUX CKaNKOOOpa3Hbix 
H3MeCHeHHH B MOBeMeHHH rpeOeHKH HaOsOMaTECA He Oy/eT. 
UncntoO BEpTHKAJIbHbIX JIMHH H YHCIO TOURK Ha TpaHHyHOH KPHBOH 
OyYeT YBeJIHYHBATbCA B COOTBeETCTBHH c yBemHueHHem NV. Uncno 
TOUeK Ha BEPTHKAJIbHbIX JIMHHAX OyWeT YBENHYMBATLCA B COOTBET- 
CTBHH c yBemmueHHem JL, H OHH BCe GONbIUe GyYAYT «KIpHxKHMAaTb- 
Ci» K TpaHHyHOH KpHBOH ( #1 = 0). Takum o6pa30m, xapaxktTep 
CI€KTPa pe3OHAHCHbIX YaCTOT G6YAeT COXPaHATLCA, HO rycroTa 
ACNONOMKEHHA P€3SOHAHCOB Oy/leT BCe YBeEMYHBAThCH. 

Kak cylenyeT H3 puc. 3, Takad rpeOeHKa ake Mpu HeOoNb- 
WIHX pa3Mepax He ylOBMeTBOPHeT TpeOOBaHHAM JWIA ee NpHMeHe- 
HHS: Ha 2KesaeMbIn pezsoHaHc THNa TE on HakJajIbIBaloTCA elle 
Jpyrve peso0HaHCbl, HCKaxKan paOouee mone. 

TakHM 06pa30M, VBeJIHYeHHe pa3MepOB pe30HAaHCHON CHCTeMbI 
OrpaHHuMBaeTCH He KaKHM-H6OO HX OTHOUI@HHEM K JIUHE BOJHb! 
B CBOOORHOM IIpocTpaHcTBe, a IMUIb YCJIOXKHEHHEM CieKTpa pe3o- 
HAHCHbIX YaCTOT B HeOwWarompHATHOM JA Hac HampaBleHHu. Cue- 
JOBATEIbHO, PeLIeHHe 34/a4H HCNONb30BAHHA Pe30HAHCHbIX CHIC- 
TeM OOJIbUIMX Pa3MepOB 3akTIOUaeTCH, B MePBY!IO OYepeb, B NPH- 
M€HeEHHH TaKHX CpeJICTB, KOTOPbIe H3MeHHMJIN Obl CIIEKTP Pe3SOHAHC- 
HbIX 4acTOT B X%KeJae€MOM JWIA Hac HanpaByeHHvH. M3pecrHo, uTO 
TaKHM CPe€ACTBOM SABAA€TCA BBEACHHe MArHHTHbIX CBA3CH Me*KLY 
KaHaBKaMH rpeOeHKH. OHaKO He BCAKAA MarHHTHasl CBA3b~ AB- 
NAeTCH B TaHHOM CJlyyae MpHrosHOH. OcoOeHHO AWA pe30HaHCOB 
TE on OUY4e@Hb BAXKHO, UTOOb! 3TA CBA3b OblNa Obl MOCTATOUHO 
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bDaBHOMepHO pacmpememeHa BAONb rpeOenku. B  mpoTHBHOM 
cnyuae MbI He HOJYYHM OAHOPOAHOrTO MONA NO BCeH AAHHE 
KaHaBKH. 

PapHomMepHoe pacnpemeneHHe MarHHTHBIX CBs3eH MexK/Ly Ka- 
HABKAMH TO HX JWIHHe JLAeT BOSMOMKHOCTh MOMYUUNTH HeEOOXOAHMOe 
H3MCHEHHE CNEKTPa PC30HAHCHbIX YaCTOT MH HeHCKaxKeHHOe Nowe 
OCOGeHHO HHTepecyioulero Hac pesoHaHca TEoy - Ilpumepnoit 
fs, TAKOTO CMeKTpa MOKa3aH Ha pu. 4. 

B cBH3H CC 93THM 
NpeACTAaBJINeTCA Weseco- 
O6pa3HbIM BDIAGIHTh H3 
Bcero MHOrooOpa3HA pe- 
3OHAHCHbIX CHCTEM K.J1AaCC 
DE30HAHCHbIX rpeOeHoK, 
OTMHYAIOLLMXCA Cue Ly10- 
IHMH CBOHCTBaMH: 

1. Pa3mMepbl B ABYX 
HarpaBJIGHHAX  CYIILeCcT- 
BeHHO O0.IblIe MOJIOBH- 
Hbl JJIMHbI BOJIHbI KOJIe- 
OaHHnu. 

2. JlocTraTOUuHO CHJIb- 
Hawa MH PaBHOMepHO pac- 
npesqeeHHad MAarHHTHas 
CBA3b MeXKMY KaHaBKaMH TrpeOeHKH, alolllad BO3MOKHOCTE 
HONYYHTb CMeKTp H CopmMy 9dJeKTpHyecKorO NO, NMpHemJe- 
MbIC JIS HCMOb30OBaHHA pezsoHaHcoB THMa TEon wa ONH3KIS 
K HHM. Tak Kak HCNOJIb30BaHHe pesoHaHcos THNa TEopy o3Hauaer 
pa6oTy Ha uacToTax, 6MH3KHX K KPHTHYeCKHM, TO WemecooOpa3Ho 
TVaKHE P€3OHAHCHbIe CHCTEMbI Ha3bIBATb PC3OHAHCHHIMH PpeOeHKa- 
MH TIPG/ebHO-BOJIHOBOJLHOrO. THMAa. 

JlerkO BHJlETb, UTO BO3MO)KHO CBEPTbIBAHHE TpeOeHOK Bo It 
JIMHAp 6e3 CYLLECTBEHHOrO H3MeHEHHA COPMbI MOJIS B MpOCcTpaHcr- 
he B3aHMOozenKcTBHA. IIpH STOM NOABATCA BbIPOKMEHHbIe PeC30HAaH- 
CbIl, KOTOpbie 6YAYT YTPaudHBaTb BbIPORKAeHHe Np MOOK acum- 
MeTDHH, 

IlomyuenHe pesoHaHCHOH CHCTeMbI OOJIbUUHX pa3MepoB, HO C 
TIPHEMJIGMbIM CHeEKTPOM ABJIAe€TCA TPyYMHOH 3azaueH. OnHako 
PELIEHHE TOJIbKO STOH 3ajauH elle HeEAOCTaTOUHO JWI MIPHMeHeHHA 
PE3OHAHCHOH CHCTeEMbI B CAMOBOZOYXKAAIOULeEMCHA TeHepaTope, 

C yBeJIMYeHHeEM Pa3MepOB pe30HaHCHOH CHCTeMbl pa3MuHe 
£B POPMe BbICOKONACTOTHOrO NOH, B YacTOTe MH B (basOBOH CKOpoc- 
TH AIA PAA P€30HAHCOB CTAHOBATCA CJIMIUKOM MaJIbIMH, M0 cpaB- 
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KH C pacnipeAeeHHbIMH CBA3AMH. 
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NeHHIO C HHTePeCyIOIWHM HAC pe30HaHCOM, UTOGbI Obecne4dHTb 
-CTaOHIbHYyIO paOoTy reHepaTopa Ha 3anaHHomM Bune. B cBa3u c 
ITHM TpeOyeTcaA CpeACTBO AVIA MOLABAeHHA KOHKYPHPYIOWLHX BH- 
OB KoeOaHHH. Morano NpeANOMOKUTb, UTO BEPOATHOCTH BO36y 2K - 
A€HHA KOHKYPHpytolllero BHAA TeM OONbUIe, “eM 6GONbLIe Be: 


ihHHa 
Q Hik 


Qudvg Af ; 


re Que — Harpy2xeHHas OOporHocTh KOHKYPHpyrollero Bisa, 
Qu —- HarpyxXeHHaa JOOpoTHOcTbh OCHOBHOrO BHA. 
AV» — pa3HHula (basoBbIx cKOpocTeli OCHOBHOTO ¥ KOHKYPH- 
_ PYyFOUero BHAOR, 

Af — pa3HHlla pe30HaHCHbIx yacTOT OCHOBHOrO x KOHKYypH- 

pyloulero BHJLOB. 

Ec pH KOHCTPyMpoBaHuH pe30HaHCHOli CHCTeMBI MBI TOV- 
WHIM onpefenenHble Avg Hu Af, TO 3agaua nogxaBneHna KOHKY- 
PHPYfOWHX BHLOB MOXKET ObITb CBeEMeHa K MONYUEHHIO COOTBeTC?- 

HK 
Qu 

OGbIUHO MIPHMeHAeTCA eCAHHMUHBI SeMeHT cBA3H pe3oHauc- 
HOH CHCTeMbI C MOle3HOH Harpy3Kol. TIpu stom MpakTHyecKH 
HEBO3MOKHO NOJYYHTb HYMKHbIE OTHOLWeHHA MOONoTHOCTeli. Bro 
3aATPYMHEHHE MOXKHO MpeojoeTh MYTeM BBETCHHA pacnpenesen 
HOH CBA3H C Mose3sHOM Harpy3KoH, ron KOTOPbIM Mbl NOHHMaeM 
BBEMEHHe ONPCACJE€HHOPO KOJIHYECTBA SJIEMCHTOB CBA3H, pacriono- 
*ACCHHDIX B COOTBETCIBHH C SMIOPAMH CTOMUMX BOJIH OCHOBHOrO 4H 
KOHKYPHPYIOUlero BHAOB Tak, YTOObI NOWYUHTb HEOOXOMMMbIe Co- 
OTHOLICHHA HAarpyxKeHHbIX JOOpoTHOCTe;l. 

BblleH3JIOKEHHOR LaeT BO3MOXKHOCTH CTPOHTb MPHroMHble WIA 
CaMOBO3OyYKMaIOWIMXCA TeHEPaTOPOB pe3soHaHCHblIe cHcTeMBI ¢ 
PasMepaMH, B HECKOJbKO pa3 MNPeBbILAIOUIYMK JWIMHY BOJHbI 
KomeOanHi. TenxepatToppl c TaKHMH pe30HaHCHbIMH cucCTeMaMH nO 
KOHCTPYKUHH H CBOHCTBAM CYIIeCTBeEHHO OTAHMUAIOTCH OT O6pItU- 

» HbIX, TlosroMy HM faHO Ha3sBaHve — NpeeJIEHO-BOJHOBOHbIC 

reHepaTOpbl. OTHM Ha3BaHHeM o6o03HaUAaIOTCA reHeparTopbl, B 

KOTOPbIX HCIOJb3YIOTCA: | 7 

1) pesoHaHcHbie rpe6eHKH MpelenbHO-BONHOBOAHOTO TuMMAa 
OOMbIUMX Pa3MeEPOB CPaBHUTebHO C ANHHOH BOJIHBI KOeOaHHhH, 

2) cHcreMa pacnpezeneHHoH cBa3H c mone3Holt Larpy3kon 
AIT MOMABACHHA KOHKYPHPYIOLUX BHLOB KONebaHuii. 


BYIOLUerO OTHOLICHHA 


Craton nocrynuna 6 pedaxyuto 16 axeapn 1956 e. 
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fa Vix. ABHEPC fl. X. 





YCTAHOBKA JIA HCIbITAHHA MPHEMHO- 
YCHJIMTEJIbHBIX JIAMM HA YJLAP 
MPH YCKOPEHUH ILO 2 000g 


V3noxKeH HOBbITT MeTOJ, H3MepeHHA YCKOPeHHA NPH MeXa- 


HHUeCKOM Yyape. 

TIpupegeno onlcaHne ycTaHOBKH JWIA HCMbITANHA TMPHeMHO- 
YCHIMTeJIbHBIX JIaMM Ha BO3JIGHCTBHE M@XAHHYCCKHX YAapos. 
VctaHoBKa co3maer yckopeHve fo 20002 np AAKTebHOCTH 
yHapa oxono 1 mcex. VUcnbiranHe MOxKeT NMPOHSBOAHTbCH C 
nofavel HampsAxKeHHH Ha IACKTPOAb! JaMMbI. YcTaHOBKa OCH4a- 
WeHa YCTPOHCTBOM AAs HAGMIOMCHHA COPMBI KpHBOH yCKOpeHHsl, 
a TakKe ycTpolicTBOM JA HaAOMOAeCHHA MEKAYSAEKTPOAHHIX 


3QMbIKaHHH B Mpolecce yAapa. 
OnucaHHio HOBOM yCTaHOBKH NpesAwecTByeT KpaTKHH 0630p 


H3BeCTHBIX YCTAHOBOK AVIA HCIbITAHHA II PHEMHO- YCHJHTEJI DH DIX 
ylaMn Ha MeXaHH¥ecKHH yap. 


1 BBETEHWE 


Vicnbitanve MpHeMHO-yCHJIHTCIbHbIX JIaMM Ha BO3CHCTBHE 
OMMHOUHBIX MCXAHMYeCKHX YMapOB TPH YCKOPCHHH B  HECKOJIBKO 
coT g CTaslO TIPHMeHATHCA CPaBHHTe/IbHO UWIMPOKO TOJIbKO B T1e- 
PHO BTOpOM MHPOBOH BOHHDbI. BpezeHve Takoro MCNbITaHHA ObIiO 
BbI3BaHO HeEOGXOMHMOCTbIO CO3AaHHA MpHeMHO-yCHJIHTeJIDHbIX 
HAMM, COXPAHMIOLIANX PaOOTOCNOCOOHOCTh B YCMOBHAX BOS JLEHCTBHH 
Me@X@HHYeCKHX YapHbIX Harpy30Kk. 

BosmelicrBuio COTPACeHHH yMapHoro xapakTepa NofsBeprarorca 
MPHEMHO-YCHJINTebHbIe JAMMbI, IPHMCHACMBIe HB MPOMBILINTCHHbIA 
ycioBHax. B cBa3H C STHM YCTOHYHBOCTh MpOTHB MeXaHHyeCKHx 
yMapOB CTasla BaxKHbIM KaYeCTBOM IIPH@MHO-YCHJHTCIbHBIX JLaMIT, 
H, CCTECTBEHHO, MOABHaCb HEOOXOMHMOCTb BBeMeCHHA COOTBETCT- 
BYIOWerO HCMbITAHHA JA ONpeweneHHA 3anaca WpOuHOCTH JlaMM 
MIpH BO3MeHCTBHH Me€X@HH4eCKHX YAapHbix Harpy30k. Kpome Toro, 
LWA MpOH3BOJCTBA TIPHEMHO-YCHAHTEMbDHDIX AMM MOME3HO SHATh 
MpeMesJIbHbIe YCKOPeHHA C TOUKH 3PpeCHHA HX MOCTOAHCTBAa, TO 
cnoco6cTByeT KOHTPO/IO YCTOHYHBOCTH TeXHOJOFHYECKOTO = MpO- 
lecca HB3rOTOBICHHA TIpHeMHO-ycHHTebHbIx Stamm. Tloq mpe- 
A@JIbHbIMH YCKOPCHHAMH MOHHMAIOTCH TakKHe BeJIMYHHbI YCKOPe- 
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Hf, TIpH KOTOpbIX MocTHraeTcA Npesen MpodnocrH jeTanen WAH 
M@XAHHUeCKHX CBA3eCH MewKAY HHMH. 

Ucnpranve Ha Bo3felicTBHe MeXaHHYeCKHX YHapHbIX HarpysOoKk 
siBuIgeTCA ceuuduuecKHM BHJOM  HCIbITaHHy., ConocraBJeHHe 
pesyJIbTaTOB BO3CHCTBHA Ha Me€XaHHuecKylo CHCTeMYy, HarlpHMep, © 
BUOPAWHOHHbIX Harpy30K, MOCTOAHHOTO YCKOPCHHA KH Todt, ee pee 
3YJIbTaTAMH BO3MEHCTBHA ONMMHOUHbBIX M@XAHH¥eCKHX yAapoB NPH- 
BOMHT K BbIBOLY, UTO MpakTHUeCKH HEBOSMO?KHO BbIOpaTb KakOe- 
RHOO HHOe HCMIbITaHHe, IKBUBAJIEHTHOE BO3ACHCTBUIO OKMHONHBIA 
M@XAHHYeCKHX YJaPHbIX Harpy30OK. 

Tak, HaflpHMep, B CJly¥ae BASKHX MaTepHaJOB NocMeLCTBHA 
ONHHOUHbIX YapoB CyMMHpyIOTCA H MOryT MpHBecTH K HeoOpatu: 
Moll, ABHO BHAMMOM metbopmMalluH, KaK 3TO NOKA3aHO Ha pe. |. 

Bo3sencTBHe BHOpau!OH 
HbIX Harpy30K MOKeT MPHBe- 
CTH K yCTaJIOCTHbIM H3MCHE- Go yiapa 
HHAM CTPYKTYpbl -MaTepHadJia 
6e3 ABHO BHAHMOH DepopMma- 
uu. Takum o6pa3oM,  pe- 
3Y JIbTATbl BO3/[cHCTBHA TaKOrO 
poma BHOpalliOHHbIX Harpy: 
30K MOLryT OCTaTbCH He3aMe- 
U@HHbIMH MOUTH AO MOON 
noTepH MpOuHOCTH MaTepHaa. 

B vacTHocTH, Caelyer OT- 
MeTHTb, YTO BO3LeHcTBHe ObI- 
CTpO 3ATYXAIOINHX BHOpalHOHAbIX Harpy3OK, Kak TO jesaetca B 
ONMCbIBaeMOli alee ycTaHoBKe KOHCTpyKuMH JledHHrpascKoro 
nomuTexHHueckoro uHcTHTyTa [1], TakwKe He AB/JACTCA IKBHBA- 
JIGHTHbIM OJMHOUHOMY Me€XA@HHYeCKOMY Yilapy. 

[Ip mexaHwyeckHx yaapax, HMeIOWWHX (opMy 3aTyXxalollux 
BHOPAlHOHHbIX Harpy30K, sPekT HaKOMNJIeHHA MOCeACTBHH MeXxa- 
HHUYCCKHX yapoB (B BHAe AePopMallHh) MOXKET ObITb 3HAUHTEJb- 
Ho cla6ee, YM TPH OMHHOUHDIX yapHbix HMIlyJIbCax, HOO MO- 
1KeT COBCeM He HaOwlomaTpcn. Kpome Toro, MpH Tako topme 
KPHBOH YCKOPeHHA HCMbITATeJibHaA YCTAHOBKa o6mamaeT KpanuHe 
HEKEATENbHOH UaACTOTHOH H30HPaTeJIbHOCTbW, 

CyulecTBylollMe B HacTOsilee BPpeMA YCTaHOPKH, NpeAHasHa- 
VeHHBbIe AIA HCMbITAHHA TPHeEMHO-YCHAMTebHbIX JaMM Ha BOSMeH- 
CTBHe M@XaHHYeCKHX Ya@PHbIX Harpy30K, OOaaatoT TaKHMM CY- 


flocne ydopa 





Puc..1, TIpumep aeopMaunu pH 
yAape. 


IIECTBCHHbIMH HejJLOCTaTKaMH, KaK, HanpHMep, HeyOCCTROM 
H3MEPeHHA YCKOPeHHH, HeyMO6cTBOM MpOBeMeHHA CaMHX HCTIbI- 
TaHHH, 

2] 
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OnicbipaeMas ycCTaHOBKa upeacTaBaser cobor ycoBeplleHucr- 
BOBAHHOe YCTPOHCTBO WIA HCHbITAHHA AMM Ha BO3melicTBHe Mexa- 
HHYECKOTO yAapa MIpH yCKOPeHHAX MO HECKOJbKHX THICAY g . 


2, OB3OP KOHCTPYKUMM HCMbITATEJIbHBIX YCTAHOBOK 


PaccMOTpuM KPaTKO MIpHHUHN WelcTBHA H KOHCTpyKUMIO He- 
CKOJIbKHX THNHUYHDIX YCTAHOBOK. js HCObITaHHA MPHeMHO-ycHVJIH- 
TEJIDHbIX AMil HA BO3AEHCTBHE MeXAHHYCCKUX YaPHbIX Harpy3oK. 


HHesMatwyeckan ycraHoBKa cpbupMbl «TeedbyHkeH» 


YcTaHoBKa PupMpl «TesedyHKen» [2] ana vcnbiranua nmpvem- 
HO-YCHJIMTEJIbHBIX JIAMT Ha BO3/eEHCTBHE MeXaHHYeCKHX yilapHblx 
Harpy30K MpeAcTaBsaeT COOOH MHeBMaTHYeCcKyIo MylWIKy (puc. 2). 











1% 
GJ 





Puc. 2. Cxema HcmbiTatenbHoi ycTaHoBKH pupMpt «TesedyHKen»: 
/— unaungp, 2— nopuiens, 3 — wenn, 4— pescppyap c CKaTbial 
BOSHYXOM, 9 — BeHTHJIb, 6 — 3amleiKa, 7 — u3MepHtenb RapieHus. 


YCTaHOBKa MPHBOAHTCA B elicTBHe CoKATHIM BO3Ayxom. Mcnpt- 
ThIBAeMaA JlaMMa MOMeujaeTcCaA BHYTpH nopuiHA 2. Tlocsie OTKppI- 
THA BCHTHJA O MOPWeHb C BO3pPacTatoleli CKOPOCTEIO HauHHaer 
NCpeMeWATbCA MOA MaBeHHeM Bo3ayxa. [Ipoliga yuacrox I, nop- 
IW€Hb CAKHMACT BOSAYX, 3aKJIOYCHHbIM B mpocrpanctse II. B ato 
*KE BPEMA YEPe3 WEA J MPOHCXOAHT BbIXJIOM CKATOTO BO3AYXa 13 
npoctpauctsa I. 

TopMoxwkenve NOpwwus B mpoctrpauctse II mpoucxogur BecbMa 
pe3kO WH MpescTaBiaeT coOOK co6cTBeHHO ysap. 

[THkOBoOe 3Ha4eHHe YCKOPeHHA MOPIUHA ONpeseNAeTCH MUKOBbIA 
SHAYCHHEM JlaBJICHHA BO3AYXa B  mpoctrpaHcTBe II, ceyennem 
NOpLIHA MH ero maccon. 
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MopMa KpHBOH, H300paxKalouleH 3aBHCHMOCTb YCKOPCHHA Of 
BpeMeHH, NokasaHa Ha puc. 3. T]o MaHHbIM HpMbI «TenePyHKeH», 


Soema 


YorQneHwe 


Puc. 3. Dopma KpuBol, H306paxalomeli 3aBHCHMOCTL 
? 
yckopeli OT BpeMeHH (ycTaHOBKa  upMbI «TenepyH- 
KeH»), 


© MOMOLLbIO STO YCTAaHOBKH MOAHO MOyYaTb YCKOPeHHAsOT CO- 
TCH JLO H@€CKOJIBKHX JeCHTKOB THICAY £ . | 

Ojuako ycTaHoBKa C/lOx%KHa, FPOMO3AKa MH ONCHb Heyfo6ua B 
sKCHIVATAWHH, WTO H ABJIAeETCA Ce HEMOCTATKOM. 


YcraHospka konposporo Tula 


Amepukarickan ycranopKa [3] cocToHT K3 ngarhopmpl / 
(puc. 4), CKO/b3auleH MO BepTHKaJIbHbIM HAaNpPaBlAOWHM, WH 


TspkeJIOrO OCHOBAaHHS| — HaKOBdaJib- 


un 2. UcnpitpipaeMbih OObeKT Kpe- 
nuTcsl Ha muatrdopme. Yaap movJly- 
uaeTCH B pe3yJlbTaTe CBOOOAHOFO 
MafeHisa miaTpopMbl Ha HaKOBaJlb- 
H1I0. IIpH 9TOM COyAapeHHe. MpOHC- 
XOHHT M@xKJLY LUJIMC(OBAHHbIMH Me- 
TaJWIHUeECKHMH fmogepxHocTamHn S, 
u S>. B MomMeHT yAapa Bo3s0yx*xa- 
joTCA KONeOAHHA MI@TPOPMbI, KOTO- 
pbi€ BO3CHCTBYIOT Ha HCMbITbIBae- | 
MBI OSbeEKT OLHOBpeMeHHO c ac- Puc. 4. Cxema BepTHKaJbHOH 
HOBHbIM HMIYJIbCOM YAaPHOrO YCKO- aa Hee oe ge RTE ee 
peHus. Kpusaa, ws0Opaxkaioulat =f —paarpopma, 2 — naxkosaviu- 
3aBHCHMOCTbL YCKOPeCHHH OT Bpeme- HA, Sp H Sy — HalpaBsAIOWINe 
HH, HMeeT B 3TOM CJlydae (hopMy, HORE p stoent: 

noka3aHHylo Ha puc. 0,a. Ecuim xe fo yHapa HaHecTH Ha OJHYy 
h3 moBpepxnocteh S, win Sy Kamo Mmacma, TO KoONeOaHHs 
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nuaTPOPMbI He BO3HHKalwT (puc. 5,6). YcraHoBka KOMpoBoro THMAa 
CO3/laeT YCKOPCHHE B MIPefeslax HeCKOJIbKHX COT 2, YTO B PATE 
CiyyvaeB ObIBaeT HEJOCTATOUHO MPH HCHSITAHHH TIpHeMHO-ycIVH- 
TCAbHbIX JIaMI. 





% 
: 
$ 
S 
3 
a) Epeme OS) Spense 


Puc. 5, PopmMa KpHBOH, Hs06paxaloulel 3aBHCHMOCTb 
YCKOPCHHA OT BPeMeHH (YCTaHOBKa aMepWKaHCKOre 
oOpasiia). 


MasTHHKOBad HCMbITaTeAbHaA ycTaHOBKa 


OTa amepHKaHcKas ycraHosKa [4] (puc. 6) coctouT u3 cHapaA- 
na /, CKOJlb3alero MexKy moBepxHoctamu S; u S,, mMasTHH- 
Ka 3, BbINOJHAIOWLErO POJlb MOJIOTa, HM MpOoMexyTOUHOH KoNOL- 
KH 2. VicnbiTbiBaeMas Jamia MOMellacTcA BHYTPH CHapsga sH60 


Ha HeM. BeHunHa YCKOPCHHA 3a a€TCH YIJIOM OTKJIOHCHHA Maat: 
HHKd. 


Puc. 6. CxeMa MasxTHHKOBOM HUCNET- 
TATCJIbHOH YCTAHOBKH aMePHKaHCcKo- 


ro oOpasia: 
{ — cHapsa, 2 — mpomexyTourax 
KOOMKa, 3 — MasATHHK, S; H S,— 


HallpaBJIHIOMHe MOBEPXHOCTH. 


YcraHoBKa 9TOrO THMa MpeAHa3sHayeHa AVIA MOJyYeHUA ycKoOpe- 
HHH WO 500 g. 
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CylWeCTBeHHbIM HEMOCTATKOM 3TOK YCTAHOBKA ABAACTCA CIOAK- 
HOCTb H3MepeHHA ycKopeHha. MamepeHe yckopellit MpOH3BOAHT- 
CH KOCBCHHO, JIBYKPaTHbIM AHPepeHLHpOBaHHeM KPHBOH JLBHKe- 
HHA CHapaAya, MOJYYeHHOH MyTeM (hOTO3aHHCH. 


YcTraHospkKa MaaTHHKOBOorOo Tuna HHYW MPTH 


YcTaHoBKa, OMHcaHHas B [Dd], cocTrOoHT H2 ABYX MAasTHHKOB, 
“TIOABeEUICHHBIX Ha OOmueH ocu (pwc. 7). Ha ofHOmM M3 HHX NOA- 
BelueH CHapam /, a Ha BTOopomM — MoJioT 2. Mexay MasiTHHKaMH 
DACTIOJIOMKeH TAKE SIN SGapbep vd. 





Puc, 7. CxeMa MASATHHKOBCH HCMbITATesbHOH 
yctaHopku HWM MPTITI: 


J — cHapag, 2 — MOOT, 3 — Gapbep, 
4 — pesHHopas npokjiaaka, 5 — KBaplleBHy 
aKCeJIEPOMET). 


Uactb cHapsla Mpoxo/HT yepes OTBeEpcTHe B Capbepe H Bbl- 
cTymaeT 43 Hero Ha orpe3ok A. Ha noBepxHOCTH MOsIOTa HMeeT- 
CA pe3sHHoBan npokliantka 4. Yap MpOH3BOAHTCA 3a CUET KHHETH- 
uecKOH 2HeEprHn Nafatouero MowoTa. BewMunHa yCKOPeHHA 3aBit- 
CHT OT yrsla OTKJOHCHHA MOJOTAa H OT YNpyrocTH pe3sHHOBOu 
1IPOKMAa KH. 
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Pasmep <A MOKHO MoLoOpaTb Tak, uTOObI B MpoLecce yAapa 
COMPHKOCHOBeHHE MOJOTA C OapbepOM HaCTyMaJIO B MOMEHT [HKO- 
Boro 3HaYeHHH yCKOpeHia CHapaga. B stom cilyuae KpHBas, H300- 
DaKaloulad 3ABHCHMOCTb YCKOPeHHA OT BpeMeHH, OyzeT HMMeTL 
(:OPMYy, MOKa3aHHyIO Ha puxc. 8,d. XapakrepHOk OCOHeHHOCTHIO 
TaKOH KPHBOH ABJISCTCA KPYTOH chad HMNYyNbCa yCKOPeHHA. 





& & 
z : 
& g 
x x : 
> ¥ 
Speman Epema 
a) 0) 


Puc. 8. @Popma xkpuBoiil, nso6paxatomell s3aBHCHMOCTD 
yCKOpeHHst| OT BpemMeHH (ycTaHoBkKa HMM MPTITI). 


IIpH Tako dopmMe KpuBok, H306paxalomeh 3aBHCHMOCTD 
YCKOPeHHA OT BPEMEHH, BOSMOXKHO OAHOBPEMCHHO NOJYYHTb OOJb- 
LOH HMIMYJIbC CHJIbI, OMNPeACIACMbIM MVIOWALbIO, OrpaHHueHHoit 
KPHBOH H OCbIO BPEMCHH, WH 3HAYHTEJISHbIC AMIMVIHTYJbl BbICOKOUAC- 
TOTHBIX KOMNOHEHT B cieKtTpe. Hamuune nocneaHux onpesevser- 
CH KPYTbIM CnafOM KpHBOH. TIpH KomOKONOOOpa3sHOH (bopMe KpH- 
BOH, H300paxKalollleH 34BHCHMOCTb YCKOPeHHA OT BPeMeHH, yBeJIH- 
YEHHE HMMYAbCa CHJIbI MPHBOAHT K CHH2KEHHIO AMIMVIHTYA BbICOKO- 
UACTOTHbIX KOMIMOHeHT [5]. 

IIpH sHauenuax A, OoubuiHxX HeKkoTOporo A,, KpHBaaA 3aBH- 
CHMOCTH YCKOPe€HHA OT BPeCMeHH OYAeT HMeTb (OPMy, NOKasaHHyto 
Ha pic. 8,6, Tak Kak yap MOJIHOCTbIO 34KAHUMBACTCA JO CONDH- 
KOCHOBCHHA MpoKlaAKH 4 C Oapbepom 3 (puc. 7). 


H3mMepeHie YCKOPeHHA NPOH3BOAHTCA C NOMONLbIO KBapLLeBoro 
_akceylepometpa 5, TMloMelweHHOrO Ha CHapsile /. YcraHoBKa He 
(O3BOJINeT MOYYaTb yCKOpeHHa Oosnee 500 g. 
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YcTaHOBKa TOPCHOHHOrO THNa 
JleHHHrpagckoro NOJHTeCXHHYeCKOrO HHCTHTYTa 


Ycranopxa [1] (puc. 9) cocrouT u3 crepxHA /, Ha KOHILe KOTO- 
poro 3akpensen pbpluar 2. UcnbirbiBaemMan mamma A 3aKkpensnerca 
Ha KOHUe pbluara. Yap Mpou3BOAMTCA NyTeM BHe3amHOro OCBO- 
OOKMCHHA MpPeBAPHTebHO 3akpy¥eHHoro crepxia /. Mamepenne 
YCKOPCHHA MPOH3BOAMTCA C MOMOULbIO TEH3OMETPHYECKOrO akcele- 
pomeTpa, MOMeLeHHOrO Ha KOHLWe pbluara 2. 





Q] 

x 

B 

S 

x 

> pema 
Puc. 9. Cxema TopcHoHHOU ic- Puc. 10. WopmMa KpuBoll, n306paxato- 
MbITaT@JbHOH  YCTAHOBKH KOH-. uUleH 38aBHCHMOCTb YCKOPeHHH GT Bpe- 
cTpyKuHH JleHkurpadcKoro Me: Me€HH (TOPCHOHHas! ycCTaHOBKa). 
JHTEXHHYeCKOrPO HHCTHTYTA: 
J — cTepxenb, 2 — pbiuar. 


PopmMa KPHBOK 3aBHCHMOCTH YCKOPeHHA OT BPeMeHH NMpecTaB- 
ser COOOK 3aTyXaloulve KONeOaHHA (puc. 10). 

HeocraTKH YCTaHOBKH TPH TaKOH (OpMe 3aBHCHMOCTH YCKO- 
pEHHA OT BPCMe€HH yKa3aHbl paHee (cM. «BBeneHHe»). YcTaHOBKa 
3TOrO THMa co3sfaeT ycKopeHHe go 600g. 


3. HOBAH HUCNbITATEJIBHAA YCTAHOBKA 


Kak ObIO MOKA3aHO, PpaCCMOTPeHHble BbILMe THMbI yCTaHOBOK 
AJISt MCIbITaAHHA MPHEMHO-YCHJIMTEJIbHbIX JaMM Ha BO3JLEHCTBHE 
M@XAHHYeCKHX YAapoOB CONasatoT PAAOM CYLUECTBEHHbIX HeEsocTat- 
KOB. 

Jia YCTpaHeHHA 9THX HEeJOCTATKOB OMHCbIBAeEMaA YCTAHOBKAa 
OJKHA Oba YAOBJICTBOPATh CJIELYIOULUM TPeOOBaHHAM: - 
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a) HU3MepeHHe HW HaOMIOJeCHHe KPHBOH YCKOPeHHA MpOH3BOLHTb 
C NOMOULbIO KBaplleBOro akCeJlepOMeTpa; 


6) yCTPaHHTb TPpyHOCTH B MPpHMeHeHHH KBapLeBOrO aKCeNepo- 
MeTpa, BbITeKAalOLWe H3 HEOOXOAHMOCTH NMOAWEpKabMA PaJibBaHH- 
YECKOH CBA3H M@KILY AKCeJIEPOMeTPOM, HAaXOMAWIHMCA Ha CHAapA- 
ie, B KOTOPOM 3aKJIIOUeHa HCMbITHIBAeMAA JIaMMa, H anmapaTypoy 
WIA H3MepeHHA yCKOpeHuA WH HaOMIOAeHHA (POPMbIl KPHBOH yCKOpe- 
HHA; 

B) MOBbICHTb AOJFOBEYHOCTh akcelepoMeTpa Myrem oOOslerueHHA 
YCAMOBHH 9KCMYyaTalHy; - 

r) o6ecneuuTb XOPOLUYIO MOBTOPAeMOCTb yAapa; 


A) NpPOBOAMTb HCMbITAHHA C MOAVeH HaMpAKeHHA Ha IIEKTPO- 
bl JaMn; 


e) B Tpolecce yapa KOHTPOJIMPOBaTb KOPOTKHE 3daMbIKaHH# 
MEKAV INEKTPOAMH JIAMII;, 


*K) TOJYYHTh YCKOPeHHve NpH MexaHHyeckoM yylape no 2 000 g. 
TpyAHOCTH B MpHMeHeHHH KBaplleBoro akceylepOMeTpa CBH3a- 
Hbl C T@M, UTO CHAapA, B KOTOPOM HaXOJHTCA HUCMbITbIBAaeMasi 


Namna, MpOXOAWT CPaBHUTeJIbHO AVIMHHbIA MYTb, BbIPAaKalouHHcn 
B MeTpax, H OCTHraeT CKOpocTH nopsyKa 10 m/cex. 


B 9THX yclOBHAX OGecneyeHHe FanbBaHHueCKOH CBA3H MeKAY 
KBaPIeBbIM AKCEJEPOMeETPOM H H3MePHTeJIbHOH annapatypou 
3aTPYAHACTCA TEM, UTO HEOOXOAHMO TIDHMEHATb KaOeJlb, He CO3- 
Tarouluh gs eKTpHYecKHx momex [1, 2] npn Bo3smehcTBHH Ha Hero 
MeXaHHueckoro yilapa, H3rHOaloulMX yCHAMA UT. M. OTO 3HaUHT, 
UTO H30JIALHA Takoro KaOeA HE BOJKHA OONdDaTb Mbe30JIEKTPH- 
ueCKHMH CBOHCTBAMH, a efO EMKOCTb He JLOJIMKHA KOeOaTbCA MPH 
MEXAHHYeCKHX BO3MeHCTBHAX. 


Kadeuib B UGJIOM H CFO H30JIAUHA JLOUKHbI O6N1alaTb 3HauH- 
T@JIbHOH M@XAHHYeCKOH TMIPOUHOCTbIO, a COMPOTHBJICHHE H30/ALHH 
ROMXKHO ObITb Nopsnka 10!? om. 


Oco6an KOHCTPYKUMA Ka6ewIa, onucaHHaa B [5], o6ecneunBaet 
xopolulyio ero pa6oty mpu yckopeHuax go 700g. OnHako paccuN- 
TbIBATb Hd YCMeIUHOe NPHMeHEHHe Kabesa B HOBOH yCTAaHOBKe, 
Co3jaicuyeH ycKkopeHun 2 0CO g, He NpPEACTABJANOCb BO3MOKHDIM. 

Yka3aHHble OOCTOATEJIbCTBA MPHBeIH K CO3J,\AHHIO KOHCTPYK- 
IL|MH YCTAHOBKH, OTJIHUHOH OT H3BeECTHbIX HAM. OTCYeECTBEHHbIX H 
3apyYOCKHbIX OOPa3syoB. | 


28 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


Approved For Release 2010/04/07 : CIA- RDP80T00246A045700380001 -3 


fpunwunvasbHaa cXemMa ycTaHOBKH 


[puuunnnaibHan cxeMa yCTAHOBKH MIpHBeveHa Ha PHC. 11. 
Ha cxeme Moka3aHbl C€AYIOULWe OCHOBHbIe 9JICMeHTHI: 


/ 7 — metaslmMueckHH NonbIt UMAHHOP, Ha3blIBaeMbIH CHApAOM, 
BHYTPH KOTOPOrO MOMeLLaeTCH HCMbITbIBACMaA JaMNa, 
2 — metammnueckoe UNIHHApHUecKoe TeO, Ha3sbIBaeMoe 
HAKOBAJIBHeH, MOKOSILeeCA Ha MATKOH TpyKHHe, 
3 — pe3HHOBaA MacTHHa, 
4 — KBapUeBbI AKCeJIEPOMETP. 


Ve ve 


Oo 


a 





AREY Y 


Puce. 11.0 Cxema HoBOH ucnbiTaTebHOR 
YCTaHOBKH KOMNpoBoro THila KOHCTPyK- 
wHh HAM MPTTT: 

1 — cHapad, 2 — HakoBaJibHs, 
3 — pe3HHOBbI AHCK, 4 — KBapLeBbIH 
akcelepoMeTp, 3 — BO3AYINIHaa Mo- 
Ayuika, 6 — BbIXOm JIA BO3SMyXa, 
7 — KowKyXx, & — NpyxKHHa, 


g 


TipHuuwun AeucTBHA yCTaHOBKH OCHOBaAH Ha BHe€3anHOM TOpMO- 
*%KeEHHH CHapsfa, KOTOpbIM CBOGOAHO MawaeT Ha HaKOBaJIbHIO. 
Macca HakOBaJlbHH Ha NOpsAOK OONbIUe MACCbI cHapsla. Coya- 
peHHe O6eHX MacCC MpOWCXOAMT Yepes Pe3HHOBbIM JAHCK, HCMOJIb- 


3YeMbIH B KauecTBe yipyroro JIeMeHTda. 
2) 
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Meron a#3mMepenua ycKopenis 


MeTo H3MepeHHA YCKOpeHHA OCHOBaH Ha ucHomBDsoBaHHH 
CBHSH M@KAY YCKOPCHHAMH ABYX COYMaPSIOWMXCA Ten Jn cay: 
Yas KaCCHyeckoro yAapa. 

IIpu coyqapenun cBo6osHo nafaiouero CHapaa, Macca KOTO- 
POrO PaBHa Im, C HaKOBaJIbHeH, Macca KOTOpOM paBHa M, cy- 
HI€CTBYeT 34BHCHMOCTh 


M 
a err (1) 


Ie Gm HW @y — MTHOBeHHbIe 3HaveHNA ycCKOpeHHf macc m u M. 
M3mepHB MaKCHMajibHOe 3HayeHHe YCKOPeHHH @y HAaKOBAIb- 

' M 

HH C Maccoh M uw mpexBapvtenbHO ycTaHOBHB COOTHOLIeHHE one 


b 


MOXKHO C. TOMOUIbIO (1) BBIMHCAHTD MAaKCHManbHOe 3HayeHHeE 
YCKOpeHHA B Mponecce yapa cBOOOAHO Mafalollero cHapssa. 

Tlonapast Ha BepTHKabHble MacTHHD! 3JIEKTPOHHOIG.. OCIH- 
norpada aseKTpHyeckHH CHrHad, BbIPAaOaTLIBaeMbIii KBapueBbIM 
akcenepomMeTpom 4 (puc. 11), nomMelleHHbIM Ha HaKOBaJIbHe, MOJy- 
“HM Ha SKpaHe (B ONMpeseneHHOM MacuITa6e) u306paxeHHe KDH- 
BOK 3ABHCHMOCTH YCKOPeHHA CHapAla HM HAKOBaJbHH OT BDeMeHH. 

OTHOUeHHe MaciuiTa6o0B KpHBO ycKopeHua sus cHapafa i 
HAKOBaJIbHH OOPaTHO NPONOPUHOHAMbHO OTHOWICHHIO UX MACC. 

OnucaHHbii MeTOA H3MepeHHA crpaBeAUB TONDKO AIA cjy- 
4a, KOra B Mmpouecce yapa He BO36yxfaloTCH KONedaHUA 
Macc mu M B HanpaBleHun CHAbI ynapa. 

B OnncbiBaeMOH ycTaHOBKe BO3HHKHOBeHHe KONebaHHit CHaps- 
Aa W HakOBaJibHH (B Mmpeslemax HX Macc) ycTpaHeHo HamHUHeM 
PE3HHOBOH MPOKMAaAKH MexKAY MaccamuH om uM. tak KaK pe3o 
HaHCHaA YacTOoTa kKoNeOaTelbHOH CHCTeMbI, CocToRel 43 
Macc mm wu M u’ynpyroctu camo npoknaakH, oKa3biBaetca 3Ha- 
YHTENbHO HH2KE PC3OHAHCHHIX YACTOT KONeGAHHH OTZeNbHO B34- 
TbIX Macc MH M. OrcytcrBue Kone6aHul 3THXx Macc npoBepeno 
MyYTEM OCLHMIOrpaPUpOBaHHA KPHBbIX yCKOpeHHii. 


OleHKa NMorpewiHocTH H3MepeHuA ycKopenus 


[IpH ompegemeHuu ycKopeHus cHapana A, m0 cbopmymne (1) 
He YIHTHIBAIOTCA NOPPeLUHOCTH, OOYCOBJICHHbIe HaNMYHEM peakUHH 
Upy2KHHbl S WH COMPOTHBJICHHA BO3ALYXa B BO3AYLIHON MOAyluke 4 
(puc. Lf). Opuentupospounaa olleHKa 3THXx NOrpeliHocTen, mpu- 
BEACHHAH flaslee, MOKA3bIBa€T, UTO STH MOrPeWIHOCTH HeBeJINKH. 
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TToepeuHOcrb, QOYCADBNCHNAA CuUAOL PeaKyUU NPYSKUNDL 


B onncbipaemon yctaHopKe macca M pasua 10 Ke, a macca 
m— | Ke. YupyrocTb Npy*iHbl BbIOpaHa Tak, YTO MOL TAKECTbIO 
maccbl M ee coxaTHe paBHo 40 mm. 

HaitaemM fOrpeliHOCTH H3MepeHHA YCKOpeHHs) pH ylape, 
KOra MaKCHMYM ycKopeHHs paBeH 2000 g£, a JWIHTeMbHOCTbh HM- 
yjbca paBHa | mceK. 

TipuHumMas -an_ =2 000 g, momyyaem corsacHo (1) 


Cig == 2000S: a == 2009. 
IIpuuumasn cbopmy HMMysbca YyCKOpeHusl IpAMOYFOJbHOH, 


HalHjem TyTb S, npowAeHHbr HaKOBaJIbHeH 3a BpeMA YAlapa, no 
(ropmyae i 





__ aM .t? 
a Sal, 
oTKysla 
Dig es 2 
sg x 2000-10 Micek*® »—— (0,001 cex?) ~0.001 x. 


2 


B feMCTBUTebHOCTH 2KE TYTb, NPOHACHHbIN GOMbLIOH Maccoln 
3a BDeCMA yilapa, OyMeT eule MeHbIUe, TAK KaK pea ABHBIM MMITYJIbC 
CHIbl HMeeT (OpMy, OJH3Kyi0 K CHHYCOHJabHOH. 

Cua peakuHi MpyxHHbI paBHa 


P—RS, 


re k — KoasdduunextT yupyrocrTn, 
S — penuunHa pedopMallMn NpykKHHBl. 
B npouecce yHapa cma peaKUMH He MpeBblliaeT 3HayecHHA 


iL bd 
P= 10 K2 = =0,25 x2. Tockonbky cua MHeplHOHHOM peakUni 


Maccbl MI Bo BpemMA yapa He npeBbiuaet 2000 Ke, TO Norpeu- 
HOCTb €, BHOCHMAA peaKUMeH NPYyKHHbI, He MpeBbICHT 2HayeHHe 


es (ie 


5900 — 9.0125 %. 


HlozpeutHocTb, OO6YCADBACHNAA CONpoTUBAeHUeM BO30YtWHOlI 
nooyurKku 
Kak Obl1O NOKa3aHO, BO BPeEMH Yapa HaKOBAJIbHA CMeLLaeTcA 
MIpHOIH3HTebHO Ha | MM HM COKHMACT BO3MYX, 3aKJNOUeHHbIT 
M@x*KAY HAKOBaJIbHeH H KOX*KYXOM 7 (pune. 11), KOTOpbIi oOpasyer 
BOSAYUIHy!IO Nofyliky 5. HasnayenHe BO3AyWHOM MOMyWIKH 3a- 
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Kjo"uaerca B ZeMMbupoBaHHu KOeOaHHH HaKOBAJIbHH MOCAe OKOH- 
“UaHHA mpouecca yiapa. Boicora Bo3szYUIHOK MOYIIKH OpHeHTH- 
popouHo paBHa 100 ma. I[pu cxxaTHH NosxyuIKH Ha | MM faBuic- 
HHe BO3ILyXa yBelKuMBaeTca He Sonee yem Ha 1%, T.e. 0,01 Kefcm. 
IIpH maoumagqu monepeyHoro CeueHHA HaKOBa/bHH, PaBHOH 
200 cm?, co3qaeTca TOPMOSAIee yYCHIHe OKOMO 2 Ke, TO TIpes- 
craBlaer CoOo0H MO OTHOUICHHIO K HHEPUMOHHOH peaKWHH Hako- 
BalbHH 2, paBHow 2000 Ke, Bcero JHIb 0,1%. 

M3 OWeHKH MorpelfHOocTeH BHAHO, YTO YCKOPeCHHe A» HCIIbI- 
TbIBACMOH JIAMMbIl, MOMELLACMOH BHYTPH CHapsAya, MOMKHO ofpe- 
J@JIMTb C JOCTATOUHOH TOUHOCTbIO, YMHOMKHB YCKOpeHHe HakoO- 
BaJlbHH Qm Ha COOTHOWeHHE — 

OKCNePHMeHTabHaA MpoBepKa YCKOPeHHH, MOJYYeHHbIX 
ONMCaHHbIM MeTONOM, MOKa3asla, YTO HCTHHHbie YChOPeHHA, H3ME- 
DeHHbIe C MOMOLIbIO MasloraOapHTHOrTO akcejlepomMeTpa, Mome- 
IW@HHOrO BHYTpH cHapsga / (BMeCTO HCMbITbIBAaeMOH JaMMb!), 
OTIHUaloTCA MeHee 4YeM Ha 5%*. | 


,T.e. An == Am —., 


OnucaHve KOHCTPyYKUMH yCTaHOBKH 


KuHematuueckad CXe€Ma yCTaHOBKH moKa3aHa Ha pxe. 12. 
OcHOBHbIMH 3JIEMCHTAMH YCTAHOBKH ABJIAIOTCA: 

1. Kets /, KoTOpad CBOOOQHO CKONb3HT MO BepTHKaJIbHOH 
HampaBAoulell KOJOHKe 2. T[lepemelleHHe KJeTH OFrpaHHyeHo 
CBepXy KOJIbILOM 3, a CHH3Y KOMbIOM 4, HMEIONIHMH pe3HHOBDbIe 
6vbeppr 5 u 6. KaxkAoe H3 KOJI, MOXKET ObITb 3akperieHoO Ha 
HY 2KHOH BbICOTE. 

2. CHapsf, B KOTOPOM TOMELLaIOT HCMbITDIBaeMylO JAaMny. 
XBOCTOBHK CHapsla MODKET NepeMelllaTbCA BO BTYJIKe, CBAZAHHOM 
c¢ KieTbIO. BTykKa KOpOye XBOCTOBHKAa, YTO CO3RaeCT BO3MOMKHOCTE 
B3AaHMHOrO MepeMelleHHA CHapssa OTHOCHTeNbHO KJeTH. Ha 
XBOCTOBHKE NPeAYCMOTPeHbI KOMLIEBHAHbIe peSHHOBble Gype- 
ph 7 u 6, 

3. HakopasibHa, NpescTaBlsiouad coOoh UHHHAp ¢ XBOCTO- 
BHKOM. Oua MOKOHTCA Ha MATKOH MpyxuHe 17, HaxosALLencs 
BHYTPH LWHMHApHueckoro Kopnyca 8. 

4. Llenb Tanna /4, nomHHmaioujan cHapsgq ka Tpedyemylo 
BbICOTY. : 

5. KBaplleBbid aKcelepOMeTp, 3aKPeMJIeHHbIM Ha XBOCTOBHKE 
HAKOBAaJIbHH. 


* TambBaHH¥eCKaA CBA3b C AATUHKOM OCYIUECTBIANACh C MOMOIMbIO ABYX 
MeAHDIX IWHH, HATHHYTbIX MapasMeibHO MYTH Mawaioulero CHapsada. 


32 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


ee RN Aaah ReERAr  AAer—tee 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 





Abapueéni 
QAKCE/ED OMeEMp 





Puc. 12. Kunemaruyeckas cxemMa Hosolt ycraHopky HMM MPTH. 


gy SSS SS Se hati pS, 
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O6umi BAA ycTaHOBKH MoKa3aH Ha puc. 13. 

Pa6ounlt WK yCTaHOBKH MpOHCXOAHT ClesylOolluM oOOpa3om. 

Tlepea yapoM KJleTb HaXOJMTCA B HAHBbICLUeEM NOJOXKeHHH, 
onupanch 3y6uom 15:0 sy6eu 1/6. CBoOofHoe mageHHe kKjeTH 
HayHHaeTcA MOocMe HaxkaTHA KHONKH, KOTOPaH 3aMbiKaeT LEMMb 
MHTaHHA SVIeEKTpOMarHHTa, BTArHBatollero s3yOen /6. JBHxKeHHe 
K@TH BHH3 34KaHYMBaeTCA yapomM oO pe3HHOBbIh Oydep 6. Pac- 
cronHne ad, u d, nosoOpanbl ¢ TaKHM pacueTOM, 4TOObF yAapy 
KeTH O 6ycdbep 6 mpeswiecTBOBaN yap CHapsAya O HaKOBAJIbHIO 
(wepe3 pe3sHHOBylO Npokjanky) Hw YTOOb! OOpaTHOe ABHKeHHE 
KJICTH HayasloCb 1032Ke OOPaTHOrO ABHXKCHHA CHapsAya, HO paHbllle, 
"eM CHAPAA, ABUTach Mocse yRapa BBepx, Npowser NyTh A. 3a- 
TeM KJ@Tb NOLHHMaeTCA BBepXx, OTOpacbIBan 3y6om /5 3y6 9. 
OrpaHuuNTenbHoe KONbIO /0 ycTaHaBJHBaeTCH Ha TAKOM YPOBHE, 
uToobl 3y6 /5 MOsHABIUNelCcH KMeTH OKa3aJcA BbIUe 3y6a 9 HA 
HeCKOJbKO CaHTHMeTpoB. Onyckascb, KieTb OMMpaeTca Ha 3y6 9 
(3y6 9 uv 3y6 /6 CKOHCTPyHpoBaHb! B BHE 3allleNOK, OTKHABIBAIO- 
WIHXCA TOJbKO B OMKY CTOPOHy), mocie vero: MasbHeHWee onyc- 
KAaHMe KeTH BMeCTe CO CHAPAAOM [IPOHCXOAHT 3aMeVJICHHO 
BCIGMCTBHE J@HCTBHA MOABelWweHHOrO Ha Om0Ke MpoTHBoBeca 7/7. 
Ha 9ToM 3aKaHuMBaeTca Mmpouecc yapa. IlofroToBKa K CJlesyto- 
WWeEMy YAapy Mpou3B0quTcA MyTeM BKJIOYeFHA MpHBoa Wen 
Pass. 

K Hauasly JBYKeHHA Wenn CBA38aHHbI c Hel pbluar /3 mepe- 
XOAMT H3 NonoweHHaA I B novoxwerHe II, no_XBaTbIBaeT KJ€Tb 3a 
Bbictyn /2, NGHHHMad ee NO OrpaHH4NTeNbHOrO KOJIbLa 3, 3aTeOM 
BbIXOMUT H3 CUeMJICHHA C KJICTbIO, KOTOpad MocJe ¥TOrO ONHNPaeTca 
3y6om 15 Ha 3y6 16, KneTb ocTaeTca B 9TOM MOJOXKEHHH ILO Hada 
na calenyiouero yapa. [I[pH BrardBaHHH C MOMOLIbIO 3JICKTPO- 
Maruuta 3y6a /6 srarupaetca Take u 3y6 9. Bosspar ayoa 9 
MpOHCXO/JIMT ABTOMATHUECKK Nepe HavasOM OOpaTHOrO ABH XKEeHHA 
cHapala mocie yfapa. Ynpapienve ycTaHOBKOH — dJIeKTpHuec- 
KOC, OCVILLECTRANEMOe C MOMOULbIO JBYX KHOMOK: «<MOfbeM> H 
«yap», KOTOPble BKHOUAIOT COOTBETCTBYIOUIMe 9JIEKTPOMArHHTHI. 

KOHCTPYKTHBHOH OCOOeCHHOCTbIO YCTAHOBKH ABJIACTCH TO, ITO 
CHaps, COMep2xXKAUN MCMbITbIBAaeMY!O JaMMYy, yYHapAeTCA O HaKO- 
RaJIbHIO, a KeTb ynapsetca o 6ydep 6. I]puH Tako KOHCTPyKUMH 
IETS UCMbITHIBACT CPaBHUTebHO HeOonpuioe ycKopenHe (200 g), 
B TO BpeMA KaK YCKOpeHuHe CHapsiila pH yape mocturaeT Oodb- 
iuux 3HaueHHH (2000 g). PasneneHne yAapoB BbI3BaHO TeM, UTA 
pH MPOUHX paBHBbIX YCOBHAX TeNO, OONaMaiollee MeHBILEeH 
MACCOH, HCMbITbIBaeT. MPH yaape Goupluee ycKopcHHe, OryeneHHe 
MaccCbhl #L OT KJICTH MO3BOAACT YMCHELIHTb BbICOTY YCTAHOBKH. 
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[lesbo pasfeneHusa CHapsyla MW KMeTH ABIAeETCA Takxe OO6vIer- 
YEHHE YCOBHA paOoTbl pe3HHOBOH MpOKJawKH 3a CcueT yMeHbILe- 
HHA CHJIbI ( M-Am), MEHCTBYIOWLeH H& pesHHy MpH yyape. 


PacuerT ycTaHOBKH 


KpHBY!IO 3€BHCHMOCTH YCKOPeHHA OT BPEMCHH MOKHO pac- 
CMAaTPHBaTb B HepBOM MpHOMoKeHHH KaK CHHYCOHaJbHYIO. 
lloJTOMY JWIHTeJIbHOCTh MIpOllecca yapa MO%KHO paCCMaTPHBaTb 
Kak MOyNepHOL KoMeOaTeJbHOH CHCTeMbI, COCTOAUIeH H3 MaCc- 
cbhl #2, Macchl M u ynpyroro smemeHta, KoadduHuHeHT yripyroctTH 
KOTOpOro paseH R, | 


Pacuer OauTeaonoctu yOapa 


JINHTeIbHOCTD Yapa MOXHO ONMPeACIHTb Wa OCHOBaHHH 
H3BeECTHOH (OPpMYJIbI Pe30HAHCHOH UYaCTOTbI KONeOATEJIbHOH CHC- 
TeEMbI, COCTOAWECH H3 ABYX MacCC, CBA3AHHbIX YfpyrocTblO 4H 
KOJICOJIOUINXCA B NpoTHBOdase: 


k (M+ m) 
ard mM 


o=Inf—=*t. ; 


rye 


3 eCb 
T — nepuoy Kome6anHa. 


T 
AutenbHOcTh yaapa t=, onpemeswaeMant kak WHpHHa 


MMNYJbCa CHJIbI Y eCrO OCHOBAHHA, MOKeT ObITh BbIPAKeHa B Mep- 
BOM lIpHOJIM>KeEHHH B BUA 


v1 


_k(M-+n) | 
~ mM 


Pacuer yCKopeHua u BolcoTbl nadexnua 


[== 


B Moment HanOonblueH gedopMaluH ympyroro 3vIeMeHTAa 
CKOpOCcTH @U, Macc m uM paBuHbl H BbIpaxKaloTca tbopmMyon 
__ mv . 

Ot pM’ 
re =—- VU «= — ~HAavaJlbHaH CKOPOCTbh MACCHI M2, ONpeeAeMasn BbICO- 
TOM MaweHHA (HauaJlbHan CKOpOcTb maccpl M paBuHa 
HYJIIO). 


t bre UR. Te a 
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B STOT MOMeHT KHHeTHYeCKasl 9HEPrHA OOCHX Macc PaBHa: 


(3) (aerar) = 3°! seta ) 


DHeprua, 3anaceHHaA B YMPYrOM 3/IEMeCHTe B MOMECHT HaHOONbLe 
'O YCKOPeHHA, T.e. B MOMCHT HaHOOJIbIeH DepopMauHu, MOKET 
ObITb BbIPAKeHA CEAYIOULUM COOTHOLIEHHEM: 


mu? om ( 7, a: 3 m a 
sete ae 
2 9\° V mom Mm 


9 


U JOJIKHa ObITh paBHa =} , 





rie A — Kosp@uuHeHT ynpyrocrth, 
A -——- H3Me€HeEHHe JWIMHbI yipyroro 3JIeMeHTa. 
M3 paBeHCcrTB: 


mn M2 _ kA’ 
a U = 
GI 
\ eee 3 " 


i 


re Qm— MaKCHMaJbHOe SHAaAYCHHE YCKOPCHHA MacCbl //l, 


nowyuaem 
Aim == ¢U MM : ke 
m—+-M m 


Bpicota najenua /# onpegesnetca mo dopmyuie 


4. YCTPOWCTBO JIA HABJIIOJEHHA MEKDYSIEKTPOHDbIX 
3AMbIKAHHA B JIAMMAX MPH HKCIbITAHHH 
HA MEXAHHYECKHA YJIAP 


Jina HaOmoneHiA M@KAYIICKTPOAHbIX 3aMbIKAHHH B JaMMaX 
B mpolecce MexaHHyecKkoro yapa HCMMbITaTeJIbHah yCTAaHOBKa 
HMeeT CMelLHaIbHOe YCTPOHCTBO. ITO ycTpoHcTBO TMoO3BONHeT C 
MOMOLbIO OAHOTO 3JIEKTPOHHOYYeBOrO OCLNNOrpada KOHTpOJH- 
PpOBaTb HaJIHYWE KOPOTKHX 3a4MbIKaHHA B YETbIPCX MeKAYIJICK- 
TPOAHbIX TipoMexyTKax. JlaMMbl HCNbITbIBAIOTCH MpH Momaye HOp- 
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M@JIbHOrO HalpAxXeHHA HakaJla, HO NpH OOMbLIOM OTPHUATeJIbHOM 
HanpAxXeHHH Ha MepBow ceTKe (Y AHOAOB OTPHUATebHOe Harps: 
*KeHHE TMOMAaeTCH Ha AaHOs), T.e. B OTCYTCTBHH aHOAHOrO TOKA. 
Cxema ycrpodcrBa (ja TeTpoga) moka3aHa Ha puce. 14. 





Puc. 14. Cxema  ycrpoficTBa AA Ha6sIOAeHH 
M@KAYIIEKTPOMHbIX SaMbIKaHHH: 

1, 2, 3, 4, — Me@KAYSNCKTPOANbIC MPOMeKYTKH. 

CrpenKi yKa3biBaloT Halpapsente TOKa NpH Mpo- 

6onX B  COOTBETCTBYIOWHX  Me*KAYITEKTPOAHbIX 
npomexyTKkax /, 2, 3 nu 4. 


YcTpolctBO COCTOHT H3 TpeX HCTOUHHKOB MOCTOAHHOFO Harips- 
*KeHUA — 300, 300, 150 e—u mByx conpoTtuBneHuh —R, un Ry. 
HanpsKenue Ha yipaBJAloleH CeTKe OTHOCHTeIbHO KaTOJa paB- 
Ho —150 e. 

HanpsaxxeHHe Hakaja flofaerca OT akKyMyJIATOpa. KOHTAaKT- 
ible KemMMbl A, U A, COC MHAIOTCA C BXOAHbDIMH KJIEMMaM4 
(TOPH3OHTaIbHOrO HM BEPTHKAJbHOTO OTKJIOHEHHA) 3JIEKTPOHHONY- 
yeBOrO OCIHJorpada. 

IIpH orcyTcTBuH cHrHana slyy magqaer Ha CepeqHHy SkKpaHa. 

B 3aBHCHMOCTH OT TOTO, B KaKOM H3 4 MeXK/LyIICKTPOHDbIX 
NPOM@2KYTKOB MPOHCXOJUT 3aMbIKaHHe, JIYY OTKJICHACTCH BPaBo, 
BAe€BO, BBEpX HIM BHA. 


5. BbIBOJ bi 


Onbir 9KCIyaTalwH OMMCaHHOHM YCTaHOBKH Jisl HCMbITAaHHs 
MPHEMHO-YCHJHTeCIbHBIX JIAMM Ha LOSMEHCTBHE YaPHbIX Harpy3ok 
WOKa3a/l, YUTO YCTAaHOBKa HajlexKHa B paboTe, OOamaeT XOpowen 
BOCIIPOH3BOJUMOCTbIO YCJIOBHH HCMbITaHHA WH YCTOMUMBOCTbIO rpa- 
JYMpOBKH B TeYeHHE HeECKOJIbKHX MecalleB. [[pocrora un yaoocTBo 
I'pHHATOFO MeTOsa “U3MeEpeCHHA YCKOPeCHHA NC3BOSAIOT C JOCTATOU- 
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HO BbICOKOH ‘TOUHOCTbIO KOHTPOJIHPOBaTb YCKOPeHHe BO BDPeMi 
yaapa. 

YcraHOoBKa MOXKeT ObITb HCMONb30BaHa Ha MpeANPHATHAY 
BaKYYMHOH HM paHOTeXHHYeCKON lIPOMbILIJIeHHOCTH™. 
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METOJbI H3MEPEHHSA TEPMMYECKOrO 
KOIOHUMEHTA JIMHEMHOFO PACLUIMPEHHSA 
IIEKTPOBAKYYMHbIX MATEPHAJIOB 


a“ 


CTaTbA sABAAeTCH d630p0M MeToAoB H3Me€peHHaA TepMuue- 
ckoro. =KoapPHUNeHTa = IHHeHHOrO — pacuinpenua MaTepHasos, 
NPHMCHACMbIX B QJIEKTPOBAKYYMHOH TIpPOMBILUJIeCHHOCTH. 


: i. BBENMEHHE 


B MpOHsBocTBe 9eKTPOKHEIX MpHGopoB wWHpoKO Ip HM€Hs1- 
loTCH Claw pa3HYHbIX MaTepvasloB. K 3sTHM cnaadmM mpeaDaBsn- 
lOTCH TpeOOBaHHA HaexHOH paOornl B pa3sIHUHBbIX TeEMMepaTypubix 
YCMOBHAX TPH Ppa3JIMYHOH MeXaHHyeCKOH Harpy3ke. Tlostomy 
KOSPPHUHEHT TePMHYeCKOrO PaClIHPeHHA ABJINeTCH BarxKHeIUUM 
MaPAaMETPOM 3JIEKTPOBaKyYMHbIXx MaTepHaJion, 

Kos®PulnenTsr TepMuueckoro paculMpenus ABYX ClauBaemblx 
MaTEPHaJOB MOJKHbI ObITh OM3KHMHU B WIMPOKOM TeMMepaTypHoM 
HuTepBase. B mpoTHBHOM ciy4uae B CnaaX BO3HMKaIOT 6onbUIHe 
MeXaliMMecKHe HanpsxKeHHA, KOTOPbI€ MOryT HPHBOAHMTb K BbIXOY 
H3e€JIMA H3 CTPOR., 

B cBa3H C S9THM BO3HMKaeT HeOOXOAMMOCTD NOBCeAHeEBHOrO 
KOHTPOIA KOSPPHUMEHTA TEPMHNECKOrO pPacllMpeHHA TAaKHX MaTe- 
PHaJIOB, KaK CTeCKJIO, KEPaMHKa, Pa3JIMUHbIe MeTaJ bl WO CrmaBbl. 
fy) 3aBHCHMOCTH OT UHCTOTbI HCXOJHbIX MaTepHaJIOB HW TEXHOJIOPHH 
H3POTOBMEHHA KOSPDHIMEHT JIHHEMHOTO pacuIHpenua a Y 9THX 
MaTepHaJIOB H3MCHACTCA B WIMPOKHX Mpegeax. 

B HacTosllee BpeMaA HeT xopomlHx NPOMBILUJICHHbIX O6pa3LLOR 
TipHOOpoB As KOHTPOJIA KOaImpuuHenta TEPMHYECKOrO paciiupe- 
WHA MaTepHasiOB, KOTOPble Obl MOMHOCTbIO YAOBJETBOPAJH COBpe- 
MCHHBIM TpeOOBAHHAM SJICKTPOBAKYYMHOM MpOMbIUWeHHOCTH, 

Ha cerowHAlHH WeHb cyulecTByeT GOonbuoe KOMHYeCTBO Ca: 
MbIX Pa3HOOOPa3HbIX MeTOAOB U3MepeHHA KOSPQMHUHEHTOB JIMHelt- 
HOTO PaClUHPCHHA, Aa TaKXKe CKOHCTPYHPOBaHO JAOBOJbHO MHOrO 
madopaToOpHbIxX npH6opos. Onnako MHOrHe H3 HHX He ONNCAaHD! B 
HTepaTyPe H MOSTOMY MaJIO H3BECTHbI paOOTHHKaM 9JIEKTPOBa- 
KYYMHOH [POMbIUIMeCHHOCTH, BCJe/ICTBHe “ero He HaXOMAT HOuI- 
7KHOrO IIPHMeHeHHA, 
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B HACTOALLEH CTaTbe jflevlaeTCH NOMbiTKa o6o06lmleHHA OTHE b~ 
HbIX JLAHHbIX, KACAIOLHXCA H3MEPeEHHA TeMJIOBbIX XapaKTePHCTHK 
TBEPIbIX TECJ. Tlo MHeHHIO ABTOPOB, ITO JOJIZKHO NOMOUB HHKCHC- 
paM HW TeXHOOraM MpH KOHCTPYHPpOBaHHA H H3rOTOBJIGHHH 9J1eK- 
TpOBAaKYYMHBbIX IpHOopos. | 


2. ABCOJIFOTHDIM CHOCOB H3MEPEHHSA TEPMHYECKOTO 
‘KOJ®P®HUHEHTA JIHHEAHOTO PACHIHPEHHS 


Bce cyli@cTBYIOWHe MeTOAbI ONpeeJICHHA TepMuHueCKOrO KOIq)- 
(PHUMeHTA JIMHeEMHOrO pacilMpeHHs Mo cnocoOy H3MepeHHsA MOKHO 
pa3sOHTb Ha Ba Bua: aOcosOTHble KH AWuddepexunadbuple. JLud- 
(PEpeHWHaNbHbIA Ccmoco6 H3MepeHHH uacTO Ha3bIBaIOT TakKe OT- 
HOCHT@JIbHbIM HJIM Pa3HOCTHbIM. 

TIpu a6comoTHOM cmoco6e H3MepeHHsl H3MeHeHHe JAHHbI HC- 
MbITyeMoro O6pasua, MponcxoAmusee GoarosapaA H3MeHeHHIG TEM- 
lepatTypbi, PUKCHPyeTcA HeEMOCPeACTBEHHO B pe3yJibTaTe 3KcMepH- 
MeHTa. OnpegzenuB uckomyro BeHunHy -+ AZ, no dopmyuie 


Al 
ees A 
— 3 
iy (t,—#,) 
roe fy) — HaulaibHad HHA OOpa3ila, 
t, Ht, — COOTBETCTBCHHO KOHEe4HaA WH Haua/ibHasl Temmepatypa, 
A — xoaduunexyT yBesHueHna npuoopa, 
PaCCUHThIBalOT 4 — TEPMHYECKHH KOIMPHUKEHT paciiHpeHua oO6- 


pasa. 

IIpu 9sTom croco6e H3MepeHHaA. BONpPOCaM CO3AaHHA paBHomep- 
HOTO TeMMOBOrO MOA, B KOTOPOM HaxOJMTcH OOpa3seu, a TakrKe 
HM3MepeHHiO TeMNMepaTypbl AH pa3sMepoOB UCMbITyYeMOrO OODEKTA 
HYXKHO YjeJIHTb OCOOOe BHHMAHHE, TaK Kak BCe OWIHOKH, KaK 9TO 
BHAHO H3 (OPMYVIbI, HENOCPeACTBEHHO BJIMHIOT Ha ONpeseAeMyIO 
BeIMUHHY =&. . 

AG6coJIOTHBIM CNOCO6CM TOJIb3YIOTCH TPH H3MepeHHAX TepMH- 
“YeCKOrO KOIPPHUMEHTA PACHIHPeHHsA MEeTOJAMH CTPesOYHOrFO HH- 
AukKaTopa, ONTHYeCKOrO pbluara, KOMMAaPaTOPHbIM, HHTepdepeH- 
LHOHHbIM H PAAOM JIPYPHX, Ha KOTOPbIX MbI HM OCTaHOBHMCH. Hike 
PACCMOTDEHbI TOJIbKO MeCTOAb! H3MEPeHHH TepMHueCcKOrO KORpdH- 
WHEHTA JIMHEHHOTO PaCLIMPeHHA Ha OCHOBe aOcosloTHOoro cnocoha. 


MetToyx cTpeJouHoro HH/JMKaTopa 
Mero, crpesounoro HHAHKaTOpa NOH pacnpoctpanenne B 
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padoTax OTCYeCCTBEHHBIX H OCOOeHHO 3apyOeKHbIX HCCHEROBAaTesIeH 


[1-3]. 


Cxema HHAHKATOpHOM yCTaHOBKH, OCYIIECTBJICHHOH mo 3TOMY 


MeTOLY, aHa Ha pre. |. 
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Puc. 1. Crpemouvbth HAAN KATOpHbIA 
AHJATOMETp: 
{ — UexTpupyloulas ahda, 
2 — KBapWeBbli CTepxKeHb (TOIKa- 
Tejlb), 3—KOxKyx neun, 4 — KpbuUL- 
Ka, 39 — BOpOHKa WIA SaJIMBKH 
*KHAKOrO BO3AyXa, 6 — KBaplleBan 
tTpy6ka, 7 — CTalbHaH = BTYJIKa, 
§ -~ WHAMKatTop, ¥ — TepMonapa, 
10 — Tpy6Kka AAA MpHCoeAHHeHHa 
K Hacocy, 11 — o6morka, 
12 — tpyéa, 13 — meno wu- 
wuHop, 7/4 — ksapueBpan npobka. 


YcTanoBKa COCTOHT H3 TeuH 
C BaKYYMHOM U30JIAWHeH, Mpocr- 
DaHCTBa JIA HanOwHeHHA >KHI- 
KHM BO3HYXOM C Lebto o6ecne- 
YEHHA paOOTbl B LWHPOKOM UH- 
TepBasle TeMnepaTyp, BKJNOUaST H 
OTPHMaTeJIbHble TeMMMepaTyDpb!; 
HarpeBaTeJIbHOrO QICMEHTa; MeZ- 
Horo WHWJIHHApa, CnocoOcTByloLlle- 
rO paBHOMepHOMY HarpesBy pabo- 
uero mpocTpaHcTBa; KBapleBou 
TpyOKH, B KOTOPOH HaxosUTcH 
HCMbITYeMbIH OOpa3ell. 

Mcnpityembid oOpa3en, pac- 
LWHPAACb, HAaBHT Ha KBaDLUeBbIH 
CTEPeKEHb, KOTOPbIH 3apaHee 
MIOTHO NIpWxKaT K CTpeJIOUHOMY 
HHAMKaTOpy. LleHa  jeneHHA 
CTpeJIOUHOTO HHANKaTOpa ornpe- 
AeAeCT BO3MO%KHOCTH MeTOsA. 
OObINHO MPHMeCHAIOTCS HHLMKa- 
TOPbI C WeHOH eveHHs 0,0025 
Hin O,OL mu. Temnepatrypa pe- 
rHCTPHPYyeTCH MOTEHLHOMeTpHyYe- 
CKHM CMOCOOOM XPOMEeJIlb-aloMe- 
neBpoh sH60 APyron OAHOTHITHOH 
TepMoMapon. 


Mero no3BoJuIneT BeCTH HC- 
CI@OBAaHHA B WHPpOKOM JLHana- 
30He TemMIepatyp — or —1!80 


no +1000°C [4] —-c npenenp- 
HOH JLOCTHKHMOH TOUHOCTHIO 2%. 

OnHaKkO CjeLyeT OTMETHTD, 
UTO YCTAHOBKa jJLOBOJIbHO Ka- 
MpH3Ha, AH MHOrHM HcclesoBaTe- 
NAM HE Y/aBaOCb NOJYYHTh 
yKa3aHHOW TOUHOCTH, a HHOrsla 


Karke KH KPHBbIX OXJIdKJTCHHSI. K HemocTaTKaM 9TOTO MeTOJla 


HY KHO 
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100 “m) u TO, UTO OOpasel, HaXxOAHTCA Mo ReHCTBHEM CXKHMAIO- 
We MPy2KHHbl; MOCNeEAHEe BECbMa HEPKENATCbHO IPH HCCJIEAO- 
BaHHH cTekKJa. 


Tipyrne ycTaHOBKH CO CTpPeJIOUHbIM HHAMKATOpOM MpHHILATi- 
AJIbHO HE OTIHUAIOTCA OT BbILeOMHCaHHOH. B kKauecTBe NpHMene 
EMMaTOMeTpa CO CTPeJIOUHBIM HHAHKATOPOM MOXKHO Take MPH 
BeCTH YHHBepcabHylo ycTaHoBky MockoBcKoro HHCTHTYTa CTaJIH, 
rpennoxennyio H. H. Cuporon [5]. 

StroT npH6op mosBoNAeT H3Y4aTb TIPeBPaLleHHA, MPOHCXOJLA- 
UlHe B CTaJIM MpH ee HarpeBaHHH, OAHOBpeMeHHO NO AMaTOMeT- 
puuecKOMYy, MarHHTHOMy M 2uieKTpHYeckoMy MeTcAam. Anuato- 
METPHYeCKHH MeTOM OCYLLECTBAACTCH CpaBHHTeJIbHO MpOCTO, HO 
[laeT HeGONbILYIO TOUHOCTh H3MepeHHA. 


KpapueBbid CTep»KeHb, YIMHpaloulHHca BePXHHM KOHLOM Bb 
IUTHT HHAMKaTopa, NpwxKaT K HCMbITyeMomy oOOpasiy, KOTOpbIM 
HAXOJLUTCH B TpYOKEe H3 MIAaBJIeHOrO KBapla. 

Ilo noka3aHHAM HHAHKaTOPpa MOMKHO B Mpowecce onbiTa Ce 
J\UTb 3€ H3MCHECHHEM JVIMHbI OOpasia. 


KomnapaTopHbli MeTOy, 


[pHuunnnanbHad cXeMa KOMMapaTOpHOrO MeTORa MOKET GObITL 
IIPEACTABJeHA C/eLYIOULMM OOpa3om. 


Ilo Kpaam oOpas3iia, HaxOMAWleroca B NevH CO CMOTPOBLIMH 
UKHaMH, BHCAT Be TYrOMNAaBKHe HHTH C MaJIbIM KOS(PPHUHEHTOM 
TEPMHYECKOTO PACLIHPeHHA, MOMORKeHHE KOTOPHIX (PuKcupyeTcA 
ABYMA JMHHHO*OKYCHBIMM ONTHMECKHMH HpHOopamMH C OKYVJSIp- 
HbIMM MHKpometpamu. Temmepatypa ney (Wis HarpeBaHis  HC- 
cnefyemoro OO6beKTa B HHTepBaslaX Me@7*KAY H3MePpAeMbIMH TOU- 
KAMH MOKeT MOBbIULMAaTbCA CPaBHHTeJIbHO O6bicrpo (B OOMbLIKHCTBE 
RPYrHx MeTOMOB TpeOyeTCA BeCTH HarpeB CO CKOPOCTbIO, HE Npe 
Bbituaroluel 1—3 epad/mun). Satem oOOpa3selL BbIAeP2KHBAECTCA B 
TCHEHHE OMpeleeHHOrO BPeMeHH pH MaHHOH TemMepaType, 
nocye “ero pH MOMOILM MHKPOCKONOB TPOH3BOJLHTCH H3MePeHHe 
NpHpamenua snub. [lpexzenbHas DOCTHAKHMAaAH TOUHOCTb MeTO- 
na 0,1% [4l. 

Cnenyer yKa3aTb, YTO YEM MEHblIe «MOCpeAHHKOB» (OCOOeH- 
HO M@Xa@HH4eCKHX) M@*KAY MCCJIELYeEMbIM OOpasiOM MH HHAMKAaTO- 
DOM H3MECHeEHHA ero JWIMHbI, TEM BbILUIe TOUHOCTb H3MepeHHH. 

B KauecrBe npH6opa, OCHOBAHHOrO Ha JAHHOM MeTOJ/le, MOXKHO 
yKa3aTb Ha npHOop, cKoHcTpyHponannplh THKM, npeguasuauen- 
HbI JWI H3MepeHHA PaCWIMpeHHA KepaMHY4eCKHX OOpasiloRn & 


43 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


& 


HHTepBasle Temnepatyp or 20 mo | 300°C. Cxema atoro npu6opa 
npHBeeHa Ha px. 2. 

O6pa3sel, BbINOHeHHbIA B 
BHe § CrepxKHA C JLBYMH 3a- 
OCTP€HHbIMH  KOHLAaMH, fmMoMme- 
LaeTCH Ha MOMCTABKE H3 BbICO- 
KOOrHeyMOpHoro MaTepHana TOU- 
HO B WeHTpe ToOpH30HTabHOH 
3JEKTPOHArPeBaTeJIbHOH Teun C 
QBYMA CMOTPOBbIMH OKHAMH. 
IIpoTHB OKOH ycTaHOBJIeHbl Be 
CMOTpOBbIe TpyObl, cCHaO*KEHHbIC 
BHHTOBbIMH OKYJIAPHbIMH MHKpo- 
MeTpaMH HM HaBOJLAINHMH HHTSI- 
MH;, OCH TpyO COBNaaloT C LeH- 
TPOBbIMM JIMHHAMH OTBEPCTHH. 
Ana o6nerueHuA HaBOLKH Tpy6 
Ha oOOpasell c MpoTHBOTIONOX*K- 
Puc. 2. unatomerp, ckouctpyu- HOW CTOPOHb! Meu NPOTHB CMOT- 

popannpit THK: : POBbIX OTBepcTHH ycTaHaBJIuBa- 





f — ropH30HTabnaa IJIEKTPO- 

Heb, 2 ee CKBO3SHbIE OTBEPCTHA, lOT peds1eKTop. 

2 CMOTDOBbIe€ TpyObl, Bm KO Mae B HauaJie OMNbITa HHTH CMOT- 
a C BHHTamH, 5 — KopyHgoBbIe  PpOBbIX TpyO HaBOJAT Ha H306pa- 


Tpy6bl, 6 — UcnbiTyeMbIt OOpasell yxeHHe O6pa3lla, MIPOM3BOAAT OT- 
B BHAC CTCPKHH C 3a0CTPeCHHDIMit : 

Rouen. c4eT HX TMOJIOMKCHHA, a 3aTeM 

TaKyIO Ke HaBOAKYy fMOBTOps0T 

IPH Pa3JIMuHbIX TemMMepatypax. Temnepatypy o6pa3ua u3MepsIoT 

IPH TOMO MIaTHHO-NJlaTHHOpOHeBOH TepMOMapbl, pacnowo- 
XCHHOM TOUHO Ha cepenuHe OOpa3ia. 

Harpes pekomeusytot sectu [27] co cxopocrpio 3—4° C B MH- 
HYTY. Samepbl MenarwT He pexke vem onaHH pa3 re 2—3 mun. B 
KPHTHYCCKHX TOUKAX 3aMepbl BeAyT HenpepbIBHO. 3a MCTHHHbIA 
MOKa3aTeJlb PACIUHPCHHA MPHHHMAIOT CHpeAHEe H3 ARYX Napaseib- 
HbIX ONpeeseHHH. 

Kpome cBoero OCHOBHOrO Ha3HaveHHaA, KOMMapaTOpHbIli MeTOs 
MOMKeT HAaHTH MPHMeHeCHHE JIA H3YYeHHA U3MeHeHHA TadapuToB 
Pa3IM4HbIX BeTasleH IIEKTPOBAKYYMHbIX MpHOopoBw B padouem 
POEQXMMEe H MOCNe ONpeeseHHoro cpoka c1y2*KO6BbI. 


HutrepdepeHuvOHHbIn MeTOL 


Mies vHrepdepeHuHOHHOro MeTOLa 3aKNOUaeTCA B TOM, TO & 
PesyJlbTaTe TeEPMHYECKOTO ‘“paclinpeHHA oO6pa3sua mponcxonnT 
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CIIBUr HHTepepeHUMOHHOH KapTHHb! (MOBePXHOCTh, OTpPaxaionlaxt 
HYUH, HEMOCPEACTBEHHO CBA3aHa C OOPasilOM) HM NOABAAeTCH BO3- 
MOXKHOCTb H3MEPHTb pacliupeHue HMCMbITyeMOro OODEKTA HeTOC- 
PeJLCTBEHHO B JWIHHaAX BoNH paOouero cBeTa. B CBH3H C TeM, TO 
CUHTATb UMCAO H3MCHEHHH HATePepeHWMOHHOK KapTHHbi YTOMKH- 
T@JIbHO, ObIIO MpeLMOKeHO PaOOTATb B ABYX- TPCXUBETHOM CBETE. 
B 9TOM culyyae JOCTaTOUHO 3a(PHKCHPOBaTb HHTeEpPepeHUHOHHYIO 
KapTHHy Baxjbl. TounocTb H3MepeHHH Mph HCNO/Mb3OBaHHH 
wETOJLA OKA3bIBAeTCH JOBOJIbHO BbICOKOH H paBHOH MpHMepHO 
HONOBHHE JLIHHbI BOJIHbI paOouero cBeTa. 


Mero, MOSBONAeT ONPeMeAITb TePMHYeCKHe KOSPPHULHEHTHI 
PaCIIMPEHHA B KPHCTANMNAX BMOMb Pa3sMYHbIX KPHCTaJMorpa: 
UeCKHX OCeH. : 


OjHako, BBHAY CMO2KHOCTH HACTPOHKH H MOAPOTOBKH .OObeKTA, 
HHTepdbepeHNHOHHbIe MeTOAbI WIKPOKOrO pacnpocTpaHeHusA He NO- 
AYUMI, HECMOTPH HA TO, YTO OHA MOSBOJIAIOT BbINOJIHATb MCCJEILO- 
BaHHA OOPa3llOB BeCbMa MaJIbIX pa3mMepoB (a@< 10 mm), mpHuem 
oGpa3ubl B Mmpoilecce H3MepeHHA He NOABEPraloTcA AeHCTBUIO CKH- 
MarouleH mpyKHHb! [2, 11). 


B nocieqHHe Tosbl Obl MpeANO*KeH HOBbIM BapHaHT MHKpo- 
HHTepepeHuHOHHOTO MeToRa [6], HcMOMb3yIOWHH MUKpOHHTepPe- 
pomerp cuctembl JilMHHMKa (MpHOOp AVIA OWe€HKH YHCTOTHI O6pa- 
OOTKM MOBEPXHOCTH) AIA H3MepeHHA paclUHpeHHsA TBePAbIX Te 
lIpH HarpeBaHHu. 


Muxkpounrepdepometp JInHHuka M3K-50 npegzcraBsiaer co6or 
CHhELMaJbHYIO HHTEPepeHIHOHHYIO HaCaKy, CMOHTHPOBAaHHylo HA 
TyOyce WTaTHBa 6HouOrHyecKorOo MuKpocKona. IIpuctaBKa k 
MUKpOoHHTepepometpy pa3pa6oTaHa B. I[Ipecuospim [6]; ona 
BeCbMa HeCOwKHA HW MOXKeT ObITb H3PrOTOBJIEHA B YCJOBHAX 
SaBOa. 


VismepeHHe pacliMpeHHA TBeEPALIX Tel MpH HarpeBaHul 
(pe. 3) BefeTCH MO H3MeEHEHHIO HHTeEPMepeHUHOHHOH KapPTHHbl, 
KOTOpad CO3MaeTCA B MOJe 3PCHHA OKYJIApPa OnarogapaA MHTepdpe- 
peHUMH ABYX IyYYKOB OTpaxKeHHOro cBeTa. OrpaxKeHhe MpCHCXO/HT 


OT HeMOABHXKHOrO MNOcKorO 3epKaJla (OHH MyYYOK) H OT TOJIH- 
POBaHHOH MOBePXHOCTH KBapleBOrO TONKaTesIA (BTOPOH mNyyoK), 
OMMpalolllerocA Ha HCMbITYeMbIH OOpaz3ell. 


Celuac elle TpyHO MaTb OKOHYATEJIbHYIO OWeCHKY MeTOsA. 
OjuakO BO3MOXKHOCTH HeMpepbIBHOTO KOHTPOJIA pacliHpeHHA B 
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IMHPOKOM TEMNMEPaTYPHOM AHana3oHe VY NOBTOPCHHA H3MepeHuA P 
jNOOOM COMHHTeMbHOK TOUKeE MPH BbICOKOH TOUHOCTH (leHa fese- 

; HHA =paBHa 0,25 mkKH), He6onb- 
WOM jeopmMupyioulem jelcTBHL 
NPWKAMAIOWLeH MpyXHHbI HW TpocToTe 





FN pe pacueTa TOBOpAT B TOb3y MaHHoro 
oo | MeTO/la, XOTH OCTalOTcH HeysO6cTBA, 
< CBOHCTBEHHbI€ BCEM HHTepdepenuvon- 

\ HbIM MeTOJ\aM. | 


Bav3KHM K HHTepibepeHuHOHHbIM 
MeTOaM SABJIAETCH MeTOA, Mpewso- 
*KEHHbIM H3BECTHBIM PYCCKHM KPHCTaAa.t- 
| norpaom Wegoposbim. Ha ucnpitye- 

MbIH OOpa3el, HaHOCHTcA HdpaKkIH- 


4 
- 2 A 
RK - OHHaH pelleTka, H BCA KapTHHa MIpo- 
oe CMaTPHBaeTcCA B OTPaxKeHHOM HOO 
| oe MpOxoAMiemM (B Cjlyyae MpoOspauHbIX 


oOpa3suosB) cBete. IlpH pacuimpennu 
OObeKTa H3MeHAeCTCH MOCTOAHHAA pe- 


Puc. 3. Onruyeckan cxema 
MHKpOHHNTepdepometpa: 


f — HCTOUHHK , CBeTA, HUeCTKH, UTO H BbISbIBACT CABHF AH- 

2 — pa3nensiouwnh KY6HK, a ; 

3 -— 60KOBOe 3epkano, (PPA@KUHOHHOH KapTHHbl. 

4 — OObEKTHB, 9 — OkYAAD, TakHM O6pa30M, yAJIHHeHHe OOpas- 

6 — avanus3aTop, 7 —- npu3- 

ma, 8 — nopepxwocte ton- Wa H3MepseTCA TakKxKe B AIMHAX BONH 
KaTeA. paOouero cpera. 


Metoy ontTw4eckoro pbi4xara 


Merton ontHyeckoro pbluara ABJIAeTCH OHHM H3 HanHOoulee 
paCMpocrpaHeHHbIX Me€TOOB H HaXOJIMT MpHMeHEHHe B MmpHOopax, 
JIONYCKaIOWUX KAK AOCOJIOTHbIe, TaK H AUPPepeHUHabHbIe H3MC- 
penn”. Haxke Mbl OCTaHOBUMCA TOJbKO Ha MpHOopax, AonyckKalo- 
IHX AOCOJIOTHBIC H3MepeHHA. 

IIpHuuunvasibHad cxema sToro meTofa mipocta. Jlyun ucTou-, 
HHKa CBeTa, NpoksAA yvepes OMTHYeCKyIO CHCTeMy, NaaloT Ha 3ep- 
Kable NapasMesbHbIM MYYKOM. OTpaxkanCbh OT 3epKala, CBeT 
nonajaeT Ha 3KpaH JIHOO B OOBEKTHB H3MepHTesbHOrO MpHoopa. 
Tak KaK 3€pKaJiblle CBA3AHO C HCCJeLYeMbIM OObEKTOM, TO MPH 
HArpeBaHHH HW pacluMpeHHH MocwesHero OHO TMepemellaeTcaA, uTO 
IPHBOAHT K JLBHXKeHHIO TOUKH Ha 9KpaHe HH B MONE 3peHHA 
H3MeEPHTeJIbHOrO mpHoopa. | | 
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OHH W3 ONTHYeCKUX WHA&TOMETPOB, OCYLIECTBeHHbIX MO Me- 
yoy ontHueckoro pbiuara, H305paxKeH Ha puc. 4 [6]. On npernas- 
HaveH JIA ONpeMeMeHHA KOIPPHUHEHTOB TEPMHYVECKOrO PaciHpe- 
HHA OOOHX «MapTHeEpoB» cman MeTa/a CO CTEKOM HJIM Kepa- 
MHKOH. | 

Ocvornoli uacTbio mpuGopa saBnaeTca KBapueBan TpyOxa, 
HAXONSILLAACH HA ONOPHOM KOJIblle M He COMpuKacalolslanca Oomee 
HH Cc KakHMH feTamamMH. JiHo TpyOKH, Ha kOTOPOe oOlupaetcH 
oOpasell, B NOJOGHDIX AHNaTOMeTPaX ABJAeTCA «KHYJIEM OTCUeTA» 

ia H MOITOMY, Ha Halll B3rViA, CHavajla ero CMesyeT H3POTaBIUBAT 
OTAeIbHO B BH/€ KBAPLWEBOrO LITAGHKAa C OTMOJMPOBaHHOH TOPUe- 
BOH MJIOCKOCTbIO, 4 3aTeEM YKE BMAaHBAaTb B TpyOKy. 

Jina npopeseHua Hu3MepeHHA oOOpasen CHaOxKaeTCA CbEMHLIM 
3€PKaJIOM H3 Hep xKaBelOlleh CTaMH, He MalouleH MOMYTHEHHA 3ep- 
KaNbHOH MOBepXHOCTH pH Temnepatype mo 500—600° C. 

B pepxHet yacTH MeuH pacnOmOrxKeHbI ABE TEPMETHUECKH 34- 

KPbITbIe CTCK/IHHbIMH Ta3KaMM JaTYHHMe TpyOKH, MponycKalo- 
WIHe Ha 3e€-pKadoO H3MepHTebHOrO MHKpocKona NYU, MaLaloulMn OT 
OCBETHTEIA H OTPaxKeHHbIH OT OO6pasua. Cama netb, B TOM 4HNCe 
H HarpepatesbHad TpyOKa, MOMBeLIMBaeTCA CTPOrO BePTHKAaJpHO. 
B pa6ouem npocTpaHcTBe MOET ObITb CO3{laHa HeATpajlbHaad ar: 
mocdhepa. 
. K HenmocraTKkamM jaHHoro mpHdopa npexyze Bcero CilejlyeT OT- 
HECTH OOJIblUHe pasmMepbl HcMbITyemoro OOpa3uia (A1HHa 253 mat) 
Mp HeOGXOAMMOCTH CO3aHHA PaBHOMePHOroO TenMOBOIO NOMA. 
TlocnemHee, BIPOUeM, CPABHHTeMbHO JerkO MOcTHraeTcH 6e3 NpH- 
MCHCHHA KACKAaAHOrO HarpeBa Mp COOTHOIWEHHH JHHbI OOpasia 
fH neuw npumMepHo 1:5 [8]. 

BonbulHuM JOCTOHHCTBOM OMHCaHHOrTO AHNATOMETPa SIBJIAETCSI 
OTCYTCTBHE B HEM Pa3JIHUHbIX TIPHAKHMAIOWHX YCTpOHCTB, YT 
GCO6eCHHO BaxKHO JA H3MepeHHH mph TemmepaTypax, OAH3KHX K 
TeMNepaTVpaM PasMATYeHHA WaHHOTO MaTepHaya (HaripuMep, MpH 
HCCesLOBAHHAX CTeKJa). 

B sTOM HallpaBsieHHu yxKe Bench padotsi [9]. Bein co3aan px 
monenehH [10], w3 KOTOPbIX 3HAUHTENbHDIN HHTepec MpeAcTaBAeT 
TAK HA3bIBACMbIM AHIATOMeTP JIA OOpasuoB MaJIbIX Pa3MEPoB, 
coslaHupll Crpeikosbim, Kocoypospim u Camodnospim [12]. Qror 
IpHOop, MO UYBCTBYTeMbHOCTH OH3KHA K HHTepd@epeHUHOHHOMy 
(3 aHHOM jlHmaTOMeTpe OHa jlocTHraeT BenHUHHb! 2-10 ~° ma), 
jorlycKaet HccnemoBaHHe OOpa3sllOB MPOH3SBOABHOH (OpMbI H Ma- 
WbIX PasMepoB (HanpHMep, KyOuK HAH Opbisra BeICOTOK 2—3 mM) 
CBOAHT K MHHHMYMV JaBsieHHe Ha OOpasel (BEC WeTAJH, OMNpalo: 
ielicad Ha uccHeayeMbI OObeKT, paBeH 15 2@). 
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Stror mpH6op, w306paxKenublii Ha puc. 5 un 6, npencrapnser 
coO6oH KBapUeBbI MaTOMeTP, IpHueM yAWIMHeHHe o6pa3iuia OTJIH- 
YaeTCA OT MCTHHHOFO Ha BeJHMUHMHY TeMmJIOBOrO PaclMPeHHA KBapla. 
B cBa3i C STHM Mp WccNeAOBaHHH B HHTepBase TeMMepaTyp OT 
Hyd Qo 1 000° C nonyuenHple pesyabraTel HyKAatoTca B NonmpaB- 
ke, cocTaBmolen 5,5—6-10 -? enad -!, 





Puc. 5. J[unaTometp ayia 06- 


pa3lOB MaJIbIX pa3sMepoB (ycTa- Puc. 6. CxemMa auseTometpa an 
HOBOUH2A YacTe). OOpa3loB MauIbIX pa3mMepoB: 
{ — o6paseu, 2 — KBapuesblit J — KBapuespiit CTEPKeHEK, 
CTOHK, 3 — KBaplieBas Tpy6- 2 — cTalbHoe sipmMo, 3 — Mar- 
Ka, 4 — dmanen, 5 — kpap- HHTHbIli CTOJHK, 4 — pownk, 
liepaa cepbra, 6 — KpBaplesblli 5 — 3epKaNpue. 
cTepKeHeK, 7 — MarHHTHbiit 
CTOJINK. 


Ha o6pa3ell, yCTaHOBJICHHbIH Ha KBaplleBOM CTOJIMKe, CBEpXxy 
HABCUIMBaeTCA Cepbra M3 MlaBsIeHOrO KBaplla, 3aKaH4HBaIolllan- 
CA KHH3Y TOHKHM KBaplUeBbIM CTepoxKeHbKOM, fMepesalouluim H3Me- 
PHTeJO H3MeHeHHE JWIMHbI OOpa3sua. B nocieqHeM cTaJbHOoe MOMH- 
NOBAHHGe APMO, MphKpenvieHHoOe K CTePXeHbKY, MPHTATHBaeTCA 
MArHHTHbIM CTOJIHKOM H 3axKHMaeT TaKHM OOpa30M MOMELIEHHDI 
M@XKMY HHUMH POJIMK C HaCa@xKeHHbIM Ha Hero 3epKaspbuem. [Ipu 
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TiepeMelleHHH ToMKaTena (CTepxKeHbKa) PpONMK KaTarcH 6¢€3 
CKOJIbXKCHHA, KOTOPOe 3aTPYAHEHO OONbIUIOH BeHYHHOHK TpeHHA; 
mocueHee MeaeT H3MEPSIOLLYIO CHCTEMY MaJIO UYBCTEMTebHOU 
K TOMUKaM H BHOpallMsM. | 

3a MOBOPOTOM 3epKaJIblla HaOm0faloT B ABTOKOJIINMAILHOH- 
HyIO TpyOKy C JMMHHOC*OKYCHbIM OObeKTHBOM (doKycHoe pac- 
CTOMHHe MpHMepHo paBHo 0,5 m) mpwH momomH oKysapa AM9-2, 
CHa62KeHHOTO BHHTOBLIM OKYJIAPHbIM MHKpoMeTpom. TIpemeapyas 
UVBCTBHTEMbHOCTb ero cocTaBlAeT 2-0 -° mM Ha OWMH rpamyc mo- 
Bopora. | 

V3meputelb yIJIMHeHHH BMeCTe C KBaplleBOH TpyOKOH, Hecy- 
uleH CTONHK JIA OOpa3sua, KpenmuTCH K MeTaJIMYeCKOMY JHCKy 
rCpMETHYECKH 3AKPbIBAeTCA MeTAIMHYECKHM KOMKYXOM C OTBEP- 
CTHEM, B KOTOPOe HMporyckaetTca KBaplleBan TpyOKa, H C OKOLIKOM 
H3 CTeKJla, HAXOMAILHMCA NMPOTHB 3epKalblla H3MepHTeA. 

Tleub HagepaeTca Ha «KBaPLLEBbIM Nanell» cBepxy, NO HampasB- 
JiMIOLLEM. OTKpPbIT TOJIbKO HH2KHHH KOHeL, ee, TaK 4TO B MOMOCTH 
neuH OOpasyetca 3acTOHMHbIM MellOK ropasyuero rasa. J) BbIpaB- 
HHBaHHA TeMMepaTypHoro MOA OGMOTKA TleYH CeKIMOHHPOBaHa. 

Tlomenjenue o6pa3ija CBepxy BeCbMa BbIrOAHO, TaK Kak YCTPa- 
liseT OOPA30BAHHe KOHBEKILHOHHbIX MOTOKOB OT HarpeBaeMOH 30HbI 
B TIpHOop. 

Ha puc. 7 MpHBeeHbl pesyJbTaTbl HCMbITAHHH cCepeOpAHOH 
Appi3srH BbICOTOH 2,16 mm. CnenyeT OTMeTHTb, YTO OHH XOPOLIO 
(or | fo 4%) copnanator Bo BCeM TeMMepaTYpHOM HHTepBavie C 
JaHHbDIMH ONKeHa H JlanHons [14], nomyyeHHbIMH TakKe JHAAaTO- 
MeTPHYeCKUM crocobom. 


«70° 
IO 


£0 





200 800-—=—«EG0——« 800 
, Jemmepamypa, PC 


Puc. 7. 3aBucHMocTb TepmMuyecKoro Kos@dpH- 
WHeHTa JIHHeHHOro§=paciuupenua cepeOpa oT 
TemnepatTypbl. TpeyrovibHHKH, TOYKH H KBalipa- 
Tbl — OO6O3HAYEHHA DA3IHIHDIX Cephi H3MepeHHy, 
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Onucprpaemblfi RuNaTOMeTp OblJI HECKObKO NepeKOHCTpyHpd- 
pan Crpeakospim []. I. n KocoyposBpiom l. WW. waist nmpopemenun Ha 
HEM JIM@(bepeCHUMabHbIX H3MePeHHH, KOTO- 
pble MOXKHO BeCTH MpH HempepbIBHO H3MC- 
HAIOULeHCA «TeMMepaType CO 3HadHTeJIbHO- 
MeHbIUeH morpeulHocTpbio. II[pu6op, mpen- 
HASHAUCHHDIM JWI pa3HOCTHbIX H3MepeHHH 
(pHc. 8), oOTMHUaeTCA TEM, UTO CTOJHK pac- 
CUHTaH Ha TOMellleHHe AByX OOpaslloB; 
COOTBETCTBCHHO B NpHOope eCTb Be CepbrH 
C MepeaiouluMu YAMHeHHe TOJKATeJIAMH, 
Ha KaxJIOM H3 KOTOPbIX HafleTO MO ApMy 
u3mMeputTedsn. M3ameputetb LHpdepeninab- 
Horo MpHOopa HMeeT ABa POJIHKa: OHH H3 
HHX 3aKaT M@XKAY NMOWOCaMA MarHHTHOTO 
CTOHKa UM MepBbIM SAPMOM, Apyron — 
M@2KALY TEPBbIM HW BTOPbIM APMOM. SepKalb- 
lle MepBoro posHKa perncTpHpyeT aOcoJoT- 
HO H3MeHeEHHE JIMHbI OJHOTO M3 COpa3sllos, 





3EDKaJIblleé BTOPOrO — TOAbKO pa3HOCTb 
VAJIHHeEHHH O6paszuoB. HaGmomeHne BeseTca ie ee ee ee 
Ia O6pa3l0B Mavibix 
uepe3 JIBe ABTOKOJJHMAUMOHAbIe TpyObl. pasmepos —«- (BapuaHT 
B ocrajibHOM ycTpolictso pasHocrHoro) =“ Cane ees 
WMWaTOMeTpa NOOOHO aOCONIOTHOMY. { — o6pasnn, 2 — 
Pe3yibTaTbl HCMbITaHHH, TlomyuenHpre  SEPPIN ee calee 
Te (cTepKeHbKH) , 


mudPepenuHaJbHbIM cocoGoM Ha OOpaslaX 4 _ gpmo, 5 — po- 
KPHCTaJJHYeCKOTO KBaplla, MpeACTaBJeHbI HKU. 
Ha puc. 9. Kpaplesple KyOHKH HMeJIN BbI- 
coty 2,95 mm. O6Opaulaer-Ha ceOs BHHMAHHe Tak Ke (Kak H Ha 
puc. 7) OUeHb He3HaUHTeJbHbIM pasOpoc ToueK, YTO TOBOPHT @ 
BbICOKOH TOUHOCTH mpHoOopa. 

TakHM O6pa30M, BbIIMeOMHCaHHbIn DHaTOMeTp ABJAETCA, Ha 
Halll B3TIS, OMHMM H3 HawJlyulux mpHOopoBn smabopatoprore 


THMHMa. 


B 1950 r. rpymnmo# coTpyAHHKOB MOA PpyKOBOACTBOM akaJleMH- 
ka Tyguopa H. T. 6p paspa6oran, H3roTOBJeH HW MyuUleH B 9KC- 
lyaTalvio HOBbIH ABTOMATHYCCKHH ANMaTOMeTp C peryJIMpyeMbIM 
KoxppuuvHeHToM yMHoxKeHHA sanucn [15]. Tlon Kosppuynentom 
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YMHOKeHHA (HH YBeHYeHHA) NOHHMaeTCA CTHOLIeHHe BennunH 
NHHEHHOFO pacluMpeHHA OOpasia, (PHKcHpyemMOro Ha AMAaTOrpam- 
Me, K aOcCOMOTHOM BeEAHUMHe NHHEHHOTO paciuMpeHuA OOpaaiia. 





200 400 800 &00 1000 
Tempepamypa, 72 


Puc. 9, OTHOCHTeILHbIe yAIHHOHHA KpH- 
CTaTMHYECKOFO KBaplla: 


/ — 8B HanpaBaAeHHH, nepneHazHKysapHom: 
och, 2 — B lanpaBsenuu, napaaienbHom 
OCH. 


laut mpuoop mpenctraBaser co6o1 kKBapleBblii AMAaTO- 
MeTp C ONTHYeCKOH 3anHcbio. JiBHxKeHHe O6pa3ila (npH ero Ten- 
AOBOM PaclIMpeHHu), HaxXOgAlerocd B KBaplleBol Tpy6Ke, noc: 
PECTBOM MeXaHH4eCKOH CHCTeMbI NMepesaetca 3epKasbny. TIpa 
3TOM CBeETOBOH JY, OTPaxKaNCh OT 3epKasblla MH MpoxoaA yepes- 
HpOpe3sb KacceTbl, NonajaeT Ha (horoOymary, YkperJeHHylO Ha 
Oapabane, | 

IIpH6op monyckaer perymupoBpanHe yBenHueHHsa B npemqenax 
oT 200 no 800, uTO No3sBONAeT MpOH3BOAKTb 3aruch JHHeHOrO 
PpacliHpeHHaA OOpasuoB B wO6OM, HaHOomee WHTepecHOM, Y3KOM 
Avana3zoHe Temnepatyp (HanpHMep, 100—300°C) ¢ nospitieHHort 
TONHOCTLIO, TAK KaK H€3HAYHTeJIbHOe paclHpeHve o6pasia, 
MPOHCXOAAUee Mp 3aaHHbIX TeMMepaTypax, peructpHpyertca 
Ha JI€HTe WAPHHOH 240 mm, O6bINHO MCHOMD3yeMOH AIA 3anneH 
‘PaCHIHPCHHA BO BCeM paboueM HuTepBase TemnepaTyp: oT KOM- 
HaTHOH no | 200°C. Ilnapuas perysuposKa KOSMPHUHeHTa YMHO- 
*RCHHA OCYLUECTBAACTCA C MOMOUIbIO HECO*KHOrO ycTpolicTBa. 

J[unarometp umeer nporpamMubiit peryasrop Temnepatyppl. Ha 
puc. 10 npxBezena npHHUMNManbHad cxéma pa3menleHuA oT/eNb- 
HBIX Y3JlOB TEPMOPeryJATOPA, PAaCcMONOXKeHHbIX BHYTPH Kopmyca 
NOTEHUMOMEeTpa. . 

Ha Bal aieKTpomoropa /, peryaupytlourero CKOPOCTb HarpeBa, 
MOCa*KEH JHCK 2 Cc Nambuem 3. Tlocnequuli BXOJUT B S3aLLEMJICHHE C 
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luectepHe 4, BpatllaonjeH vepBauHb Ban 7 MNOTeHIHOMEeTpa 
uepe3 penyKkTop 5 uM cMeHHbIe wiectepHH 6. IIpuH BpaulenHH Baia 
MepeMemaeTcH OFpaHHHTelb — CTpediKa oO HOTeHUMOMeTpPa, PC 
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Puc. 10. Cxema tTepmoperyxTopa: 
{ — 9aeKTpomotop, 2 — anck, 3 — maseu, 4 — me- 
crepHa, 5 — peayKTop, 6 — CMeHHbIe  UleCTepHH, 
7 — uepBAYHbIH Ban, 8 — cTpeikKa — OrpadH4uTedb 
nmoTeHuvometpa, 9 — ppiyar, 10 — mydta, /7 — tiue- 


eTepHa, £2 —~ 9NeKTPOMCTODp. 


ryMpylollero Temnepatypy. B 3aBHCHMOCTH OT NOJIO*KEHHA CTPedl- 
KH & ycraHaBluBaeTcA TemMepatypa HarpeBa oOpaszua, HaxO1A- 
uleroca B neu. PaBHOMepHoe MepeMelleHHe CTpeIKH OOeCNEYHBa- 
eT HapacraHhe TeMMepaTypbl B MeYH C MOCTOMHHOM CKOPOCTHIO. 
IIpH nomomwH ppiuara 9 mydta /O Bmecre c luectepHeH 4 
MOKeT ObITb MepemMelleHa B sNeBOe NMoOsOwKeHHe. IIpH 93TOM 
lecrepHa 4 BXOWHT B 3allemieHHe c wlecrepHeh //, HacarkKeH- 
HOH Ha Bal MOTOpa YoppeHa /2, H OTCOeAHHHeTCA OT ANCKa 2. 
QnekTpomotop /2 nmpHBosuT BO BpauleHHe Ban 7 B OOpaTHyHO 
CTOPOHy MW OOeCNeYHBaeT ABTOMATHYECKOE Pery/IpOBaHHe CKOpo- 
CTH OXJIaxKJIeHHA MeuH, B 3aBMCHMOCTH OT NepenaTouHOrO 4HCAa 
CMCHHBIX WecTepeH 6 MOXKeT ObITb OCYLIECTBICHa pa3syiMuHag 
CKOPOCTb HarpeBa H OXJaKACHHA OOpa3la (B NMpefmenax oT 
1 go 5 epad/mun). TiporpammMuoe perysinpoBanue mosBosineT 
COMOCTABJIATb IKCMEPHMEHTaJbHbIe JAHHbIC H 3HAUHTENbHO ympo- 
jaeT OOpaborky AMNaTorpaMn. 

[I[paktHkKa noKa3aula, YTO B 3ABHCHMOCTH OT CKOPOCTH HarpeBa 
KPHBand HarpeBaHKA MOXKeT HECKOJIbKO BHAOH3MECHSITbCA, YTO MPH 
BOAHT K MOJYYCHHIO HEMOBTOPHMbIX 3HAYeHHH KOI@PHUNCHTOB 
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TEPMHYECKOFO PAaClIHPeHHA AIA OMHOFO HM TOrO xe OOpasia. Cue- 
MOBAT@IbHO, MOCTOHHCTBO CKOPOCTH HarpeBa BaxKHO OOecrieuntb, 
BO-Ie€pBbIX, JWJIf OMHOTO O6pa3ila BO BCeM HCCelyeMOM Temilepa- 
TYPHOM HHTepBaJie , BO-BTOPbIX, WIA BCeH CePHH HCCIELyYeMbIX 
O6pa3slloB, YTOObI BIOCeACTBHH MO?KHO OblIO MaTb CpaBHHTeJIb- 
HY1O OI@HKy. 


iad HCCNEMOBATeMbCKUX paboT H AIA OOULETO KOHTPOJIA 9UIeK- 
TPOBaKYYMHBIX MaTepHaslOB, KOrAa HeOOXOAHMO MPOBOAHTb 
H3MepeHHA € OCO6OM TOUHOCTbIO, CuleqyeT PCKOMECHJOBaTb CKO- 
DOCTb HarpeBa, mpHmMepHo paBHyio | epad/mun. Tia cnmaBop x*xe- 
ye3a C HHK@JIEM HJM XPpOMOM YKa3aHHaA CKOPOCTb MOKET ObITb 
mMeHbule | epad/munx, Tak KaK CKOpPOCTH TBepszOda3sHbix peakUHH, 
MIpOTeKaIOWIHX B JIAHHbIX CMaBax, B OTACJIbHbIX TeEMMepaTyPHbIX 
TOUKaX WM HHTepBallax MeHbluue | 2pad/mun. 


Pam mpH6opoB co cBeTOBOH 3aMHCbIO KPHBbIX paclUHpeHHs UM 
CKaTHA NIPW HarpeBaHHH H OXJlaxKACHHH OCHOBAH Ha COeJIHHEHHH 
ABYX3epKaIbHOTO TabBaHOMeTPa Cc AMIaATOMeTPHUeCKOH ronoB- 
KoH. Ha nomyuarouleica AusaTorpaMMe KPHBad ABJIAeTCH (pyHK- 
Hen yruia MOBOpoTa ABYX 3epKaJ: MepBoro, 3ABHCAIMerO OT pac- 
WWMpeHHa oOOpasila, Malousero OObINHO MepeMeleHHe TOUKH B 
BCPTHKAJIbHOM HaslpaBJICHHH, H BTOPOTO, 3aBHCHWeErO OT pa3Ho- 
CTH TeMMepaTyp neun H XONOAHOTO cCnan DWHpepeuWHasbuouw Tep- 
MOIlapbl, Walollero MepemelileHHe TOUKH B rOPH3OHTaJIbHOM HalpaB- 
ueHun. Muorga ropv30HTaJibHoe NepemMeluleHHe TOUKH (TemMepa- 
Typa) MHKCHPyeTCA AHMATOMETPHYCCKHM TIHPOMETPOM: 93TaJIOH C 
H3BECTHbIM KOSMMHUHEHTOM TePMHYeCKOrO PaClIIMpeHHHA, Harpe- 
BadCb BMecTe C OOpa3lloM B OAHOHM meuH, MpW YAVIHHEHHM OKa3bl- 
BaeT JjaBJIGHHe Ha TMpH3MYy MOJIHOrTO BHYTPeHHCTO OTpPaxeHHA, 
KOTOpad B TaKHX KOHCTPyYKUHAX 3aMeHHeT COGOH JBYX3ePKaJIbHyIO 
CHCTEMY C NOBOPOTHOH TIpH3MOH. 


Ha pre. 11 nw306paxKeH felicTByIOWHH Mo Tako cxemMe AHJia- 
TOMeTp @upmpl Jlelityu. CuefqyeT yKa3aTb, uTO MpHOopbl sToro 
THNa B  OCHOBHOM UHCIOJIb3ylOoTCA Kak MdpPpepeHUMaJIbHbie 
[16—18]. Ha asrux npn6opax Mbl NOAPOOHO OCTaHOBUMCA able. 


B 3akjioveHve JaHHOro pa3yesia pacCMOTpHM AMaTOMeTP AJL 
ONpesesieHHA TepMHYeCKOTO KOOPHUMeEHTa JHMHEHHOrO pacuupe- 
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Hua CTeKIAHHEIX HuTe. TIpH6op cKOHCTpyHpoBaH COoulOMH- 
Hbim H. B. [19]. 





¢ 
Puc. lt. Cxema ontrnyeckoro ANJATOMeTpa: 


{ — ucTouHHK cBeTa, 2 — cermeHT c AHatppar- 

MamMH, 3 — ANadparmMa, 4 — ycTaHO3Ka CBeTO- 

soli TouKku, 9 w 6 — nepewaya H3MeHeHHH MWIH- 

Hbl 3TaoHa HW O6pa3ia, 7 — NpH3Ma NOWACTO 

- BHYTpeHHero oTpaxkenus, 8 — 9KpaH, 9 — o- 
KYCHPOBKa. 


Stor mpH6op (puc. 12) cocrouT W3 CTaHHHbl 1, K KOTOpOM 


MpHKpenseHa TepMOKaMepa, C HaxXOJAllelica B HeH HCNbITYCMOK 
HUTbIO 2. 





Puc, 12. J[nnatometp Aan CTeKIAHHbIX HHTeH CH- 
ctemb! H. B. Conomuna: 


{ — ctannya, 2 — uenbityeMaA HHTb, 3 — TeEpMO- 
MeTpbl, 4 — MHKpockou, 5 — Kawa, 6 — TpyOKH 
; [Win Harpepaioulell *HAKOCTH, 7 — rpys. 
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pase, 2 uw aranon 3. 


+ 


Harperas »xuakocth (Boa WIM" MacNO) Momaetc  -oTRO- 
. AMTCH NoNMatpyOKkam 6. Koutponp 


| _TeMMepaTypbl. BEINOAHSeTCH. C 
© MOMOUIbIO TepMoMeTpoB 3. TIpH HarpeBaHuu HTH OT KoMHaT- 


_. HOH Temnmepatyppi zo 3aaHHOH OHA YIWIMHSeTCH, H CBI3aHHas C 


HeH UKana 5 mMepememaetcn nox AeucTBHeM rpy3a 7. TIpu -no: 

MOIUM MMKpockona 4 (puKCHpyetca- YAMHeHHe C TOUHOCTbIO JO 

0,5%. Hegocrarkom MpH6opa saBnaerca HEBbICOKHH , BEPXHH Ape- 
. Ae padouel “remmepatyppi | (100-#120°C),, - % - : 


pO ae 
, 3, TIPOM3BOJCTBEHHBIE NPHBOPbI 


OcTaHoBHMca Ha JByx THMAX JHNATOMeTpOB, IIPHMeHATIOLINXCA 
"Ha 3aBomax ME€TAJIIONPOMBILUJICHHOCTH. OTH npHOoppi we ob6yla- 
MalOT BBICOKOH TOUHOCTbIO. = |. . — 

_ Texuwyecku aunaromerp, e MexaHHyeckon 3anucpio [20] 
(bHKCHpyeT -Temnepatypy. ucnbITyemoro oOpa3ia mp nomouin 
/QUaTOMeTpHueckoro -MApomerpa.! meh * “9 . pes 


B kBapiesyio TpyOxy / (prc. 13) 3aJ1OXKEH HCTIbITyeMBIH 06- 





" ~ 
‘ 
me 
; 
. ic er 
a 7 ~ Puc. 13. Cxema texnuueckoro (WHJaTOMeTpa: | 
{~— kBapuebasn tpy6ka, 2 — wcnbityemplli o6paseu, 3 — gytanon 
_H3 uNpoca, 4 — ksaplespie CTEpxKHH, } “— pbluaru, 6 —- polar 
Fe os caMonucla, 7 — nepba, 8 — .6apa6an. | 
. 7 ’ . : » _? . t ’ ' os 
06 5 “ : 2 . ; a ma 4 ‘ 
. 5 “ 
les ~ ; - = a ; ., ” us ? : + 
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C WebiO CO3aHHA OMHHAKOBbIX TEMMepaTYPHbIX YCJIOBUA Ts 
9TAaOHA H HCNbITyeMOro OOpa3zila B NOCeELHeEM BO BCIO ero WHEY 
MpOCBepJIHBaeTCH OTBeEpCcTHe, Kya HW BCTABJACICA 9TAJIOH H3 
mupoca (crap, cosepKautHh 82% HuKeas, 7% xpoma, 5% Bonp- 
(bpama, 3% %xene3a H 3% mapranua). IIpu warpepanuu nupoc 
UCIIbITDIBAeT MAFHHTHOe MpeBpalleHHe TOJbKO MpH Temnepatype 
200° C, KoTopoe conpoBoxksaeTcCA TaKHM He3HaYHTeJIbHbIM O6'b- 
€MHbIM H3MCHeEHHEM, UTO HE MOMKET OKA3aTb BJIHALMA Ha TOUHOCTD 
H3MepeHHA Temnepatypbl. TIpH tTemnepatypax cppiute 200°C 
TIM4poc H€MarHHTeH HM He TperepneBaeT HHKAKHX MpeBpaleaHH. 
PacuiHpenve ero mpakTHyecKH oOOpaTHMO H He H3MCHHACTCA OT 
mororo ynotpeOsieHHs. 

B KayecTBe 9TAJOHOB TaK>Ke HCIONb3YIOTCA XPOHHH (cmvias 
H3 XpOMa, HMKeJIA WH >Kesle3a) H HeEKOTOPbIe Apyrve MaTepHauDl. 

H3mMeHedue WJIHHbI 9TANIOHA H HCMbITyeMoro O6pa3zua (puc. 13) 
MpH MOMOWM KBapleBbIxX cTep»xKHeH 4 Mepemaercn Ha CHCTeMY 
pbluaroB 5, KOTOPbI€ MPHBOAAT B JLBHXKeHHE pPbluarH Camornucua 6. 
3} 9THX pbluarax HaXOJATCA NepbA 7, PHCYIOWIMe KpHBble Ha Oy- 
Mare, YKpeMMeHHOH Ha BpallaloulemcaA OapaGane 8. 

OHH 43 pblyaroB 6, CO€¢RMHEHHbIN C JTAJIOHOM, Pucyer KDPH- 
BYIO H3MeHEHHA JWIMHbI NocewHero, MO KOTOPOH HM CYAAT oO TeM- 
repatypax. Cnemlyer OTMe€THTb, 4YTO TaK KaK 3TAJIOH HaXOZHTCA 
BHYTPH HCMbITyemoro OO6pa3lla, TO Ha MaHHOH KpuHBOH mpeBpaiiie- 
HHA MOCIeAHerO OTPa3ATCA B Bue MeperH6oB MH MNOWAaOK. 

pyrok pptuar 6, coequHeHHbIn c O6pa3lloM, pHcyer KPHBYIO 
H3MeHeEHHA ero AIHHbI. TleperuOpi uv nepeoMbl 9TOH KPHBOHM yKa- 
3bIBAIOT Ha asoBble MpeBpauleHHA B HCMbITYeMOM O6pa3zue. Ta- 
KHM OOpa30M, B OMHCAHHOM JHMATOMETPe KOHTPOJlb MpeBpaliie- 
IHH MOKHO BeCTH NO JBYM KDPHBbIM. 

AaHHpld npHOop Mower HakTH GombUIOe MpHMeHeHHeE Als! 
KOHTPOJIA 9JIEKTPOBAKYYMHDBIX MaTepHanoB. TIpuroropnenne of- 
pa30B H3 MeTaJlJIa H.KepaMHKH He NMpescTaBsner Tpya, a B 
KaYeCTBe CTCKIAHHbIX OOpa3lOB MOXKHO B3iITbh TOJICTOCTCHHbIE 
TpyOKM C BHYTPCHHHM WHamMeTpoM, 6143KHM K pa3MepaM 9TaJIO- 
Ha. [[pH 9TOM HyKHO YYHTbIBATb, YTO NMHpPOcC HMeeT KOIMCUUKEHT 
TepMHYeCKOrO =paclunpeHHa nopanka 150-10-’epad-!. Bosmo- 
*K€H H TAKOM BapHaHT, MpH KOTOPOM HcnbITyeMbIH OOpa3eu Syzer 
MOME€LUATbCA B MMPOCHbIM STANOH, H3FOTOBJICHHbDIM B BHA LLHJIHH- 
Apa, MpgcBepJieHHoro mo ocH. B 9TOM cuyYae STANOH OyMeT cny- 
XKUTb HE TOJIbKO TOKa3aTeseM TeMMMepaTyPbl, HO H CrOCOOCTBOBAaTb 
PaBHOMEepHOMY HarpeBy OOpa3ula, ITO, Kak MOKA3bIRAeT MpaKkTuKa, 
BeCbMa BaxKHO, HO ¥TO HE BCerla MOXKET XOPOLUO GCYLLCCTBJIAThCA 
B TeX MpHOopax, rae 3TaJIOH WH OOpa3zel, HarpeBalwoTcaA B pa3JiHu- 
HbIX KBaPLeBbIX TDyOKax. 
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Takana KOMOHHAWHA, Ha Halll B3raiayd, MowKeT GbITb OCO6eHHO 
MONe€3HOH Hp HCCICMOBAaHHH KepaMHY¥eCKHX HM CTeCKJAHHDIX O6- 
pasion, a TaKKe TPH pelweHHH BONpoca 06 yBeNHYeHHH CKOpO- 
cTeH Harpesa. . 

YHOOHDIM DJin paOorbl B 3ABOACKHX YCJIOBHAX ABJIAeCTCA Ympo- 
ILKGHHbIH, TAK Ha3bIBaeCMbIM MPOW3BOACTBeHHbIH jJIHJIaTOMeTD 
(pue. 14). B BeprHKaubHoH neu HaXOAHTCH OOP4s3el, NPOH3BOVIb- 

| , Hoi «(pOpMbl, CompuKacato- 
WUHHCA C KBapUeBbIM crep- 
mueM 9. QOTOT CTepxKeHE 
CBOHWM B@PXHHM KOHLLOM 
yulupaeters B pbiyar 6, KO- 
TOPbIM MOCPeLCTBOM HHTH 7, 
HepekKHHYTON yepe3 60K 6, 
coemMHeH ¢ MpyxuHon 9. 
_K 6noky 8 HenOABHXKHG 
MpukpenjeH = KOHTAKTHDII 
monotouek /0. [Ip conpu: 
KOCHOBCHHM MOJIOTOUKA ¢ 
KOHTaKTOM [ YropHT 93/eK- 
TpHueckand JiammouKka, Npu 
CONMPHKOCHOBeEHHH §=KE OC 
KOHTaKTOM I] 3BOHHT 9J1eK- 
TDHUCCKHH 3BOHOK. 
PacwupeHve oOpa3ila 
pH HarpeBaHHH, nepewaro- 
uleech uepe3 KBaPLLEBbIH 
cTepxKeHb, B HTOre jaet 
3AMbIKaHHe IeMH 3IJIEKTPH- 
uecKOH slamnouKH. Ilponas 





Puc. 14. TIponsspoacTeenubili AHutaToMeTp: 


{ — 9aneKTpuyeckas Neub, nNossepxKuBae- Zz 
Masa crofiko#, 2 — crofixa, 8 — nog. KPHTHYeCKYIO TOYKY, OOPd- 
cTaBka, 4 —— o6paseu, 5 — KBapleBBIH 3€1L HAUHHAeT OXJaKTATb™ 
CTEPIKEHD, 6 — pplyar, 7 — H4TL, cg uToO B UTOre MaeT 34- 
8 — 6no0x, 9 — npyxurKa, [0 — KOoH- - Saree 
TaKTHbIt =©MosloToK,  J// —~ mupomerp, MbIKaHHe Wen nea mica 
12 — curnaspupie aamnouxu, I, I[—Kon- CKOro 3BOHKa. [locje OKOH- 
TaKTHI. YaHHA MmpeppallleHhs Ovpa- 


BEL, BHOBb PaCUWIHpHAeTcH, H 
CHOBa 3axKuraeTca QIeEKTpHuecKad Jamnouka. Tipu oxmaxaeHnH 
KoHTakTbl I vu II mpesBapHTrenbHO TlepeKsuOUalOTCA, H O HacTymue- 
HHH TIPeCBPauWleHUA ONATb CHrHaNM3Hpyer 3PROHOK. PeructTpupyio- 
wat YaCTb JAHHOrO AusaTOMeTpa H30OparKeHa Ha pHe. 105. 


Uacro Haj, pbluarom / ycTaHaBJIHBaloT HHAHKAaTOp, MOKa3bl- 
BaIOLUHH H3MeHEHHE AVJIMHbI HCMbITyeMoro OOpa3ia pw HarpeBe 
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Hu oxsJaxkgeHHv. TlomumMo sToro, HMeeTCA ele mpucnocoOseniie,, 
MO3BONIAIOULee C COOTBETCTBYIOULHM KOIPPHUKEHTOM YMHOMKECHHSA 
rpacbHueCKH 3alIHCbIBaTb KPHBYIO PaCIUHMpeHHA oOOpasila B 3aBIi- 
CHMOCTH OT BP@MeHH HJM, TOUHee, KPHBYIO PpasHOCTH pacuIMpeHHs! 
o6pa3lia H KBaplla, YTO 
COBEPLICHHO HeH30exKHO B 
MlOGOM KBapIeBOM HJIATO- 
MeTpe. OToT AwIaTOMeTp 
maeT MeHee TOUHBIE pe- 
3YIbTATbI, HEKEIH OMHCaH- 
Hblit paHee, HO HMMeeT TE 
ipeuMyecTBa, TO padora 
Ha HEM MO?KeT HpOH3B0- 
AUTbCA MOUTH 6e3 BCAKOLO 
HaQVIOMeHMA MH YTO WIA HC-  ” 
MbITadHA MOryT ObITb TPH: 
MCHEHbI OOpaslbl pasanu- Puce: 10. Pernetpipyloutaa 4aCTb MpOHs- 

- BOACTBEHHOTO JHAATOMeTPa: 
Hom dopmpl. [locmemHee 7 — piuar, 2 — nuts, 3 — 6unokK, 
mpeocTaBJiAeT 6oublIHe 4 — 6pou30san HHTb, 5 — mepo, 6 —4ua- 
BO3MOXKHOCTH H BO MHOFHX COBOH Me@XaHH3M, 7 — HHAHKATOD. 
CHYYAAX MO3BOAeT BbIMMOJT- 
HsITb H3MCPCHHA C TOTOBbIMM H3AeMAMH. CreqyeT OTMETHTb Npe- 
HMYLUIECTBEHHOe MpHMeHeHHe STOrO MpHOopa AJA onpeseeHns 
KPHTHYeCKHX TOUeK CIWaBOB H Hatlaia HHTepBaska PasMATYCHHA 
cTrekJla. 

B KBapleBbIX AHvlaroMeTpax, B KOTOPbIX HacTO MPOBOAHTCH 
paOora CO CTeKJIOM, CJleqOBasIO Obl BBECTH Taky!O CHCTeMy CHT- 
HaNM3alWH, YTO CO3MaNO Obl OMpefeneHHble yAOOcTBa B paooTe. 





2 


4. APYFHE NPHBOPbI H METO/JLbI 


Hapsany ¢ yMOMAHYTbIMH MeTOMaMH, CileLyeT OTMeTHTb €M- 
KOCTHBI (HJM KOHACHCATOPHbIH) MeTOA H3MepeHhsl KoIPMHUHeH - 
TOB TEPMHYeCKOrO paCLHpeHHA. 

Unea merofa 3akmouaetca B cilenyiouiem. Vcnbiryembii 00- 
pasell, KOTOPbIt MOmKeT ObITb BeCbMa Maw, ¥YTO CeAyeT OTHECTH 
K TIPCHMYULECTBaM MeTOa, BXOAHT B KOHCTPYKUMIO KOHAeHCaTOpa. 
IIpw HarpepaHvH MH pacliMpeHHH OOpa3suia H3MeHAeETCH €MKOCT 
ROHMeHCaTOpa, UTO H perucrpupyetca COOTBETCTBYIOULEH IJICKTPH- 
uecKOfi CcxeMOH. STOT NPHHINN H3MepeHHA KOI PHUHeEHTOB TeP- 
MHUeCKOTO PaCLIHPEHMA HCMOMb3YeTCA B YHHBepCaJibHOH TepMo- 
MarHHTHOH yCTaHOBKe Ha [lepeMeHHOM TOKE, pa3padooraHHo'’1 
Cupotoi H. H. [22]. anni mpn6op mosBosneT OcylecTBHTb 
OJHOBPeMeHHOe H3MepeHHe H3MEHEHH AJIMHbI OOPasila, Cro 9NCK- 
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TPOCONPOTHBNE€HHA, MATHHTHOH MpPOHHMaeMOCTH, a TakxKe aeT 
BO3MOMKHOCTb BeCTH HEMPepbIBHOe HaOMIOMGHHe 3a U3MeHeHHeM 
NOMHOK MeriH rHcTepesHca Np HarpeBe, oxMaxKTeHHH H H30Tep- 
MHYECKOM BbIJEpxKKe. 


OTJIMUHTebHOH OCOGeHHOCTbIO AaHHOTi YCTAHOBKH SBJACTCH 
NIPMMCHEHHe JIA MHATOMeTPa €MKOCTHOTO aTuHka Hu nonHan 
AaBTOMATH3allMA 3alHCH BCeX MpOLeccos. 


Hcnbiryembli o6pasen momeulaerca B KBaplleBOH TpyOKe, 
yHpavcbh OAHHUM KOHILOM B e€€ AHO, a ApyruM — B KBaplieBbIi 
CTEPAKEHb, MepealOulHH M3MeHeHHe JWIHHbI OOpasua Ha HHAHKa- 
TOP H Ha KOHJCHCATOPHbIM WaTYHK, YYBCTBUTEbHOCTh KOTOpOrO 
OOeCMeYUHBAaeT H3MePCHHe H3MeHeHHH JWIMHbI o6pasua. 


BHYTpH KBaplleBoro CTepxAHA NpOXOAAT npoBosa TepMOnapbt, 
NOAKJNOUCHHbIE K TaJibBaHOMETPY, C MOMOLLbIO KOTOPOrO 3a;lMCbl- 
BaeTCH H3MeHeHHe TeMMepaTypbl O6pa3sila BO BpeMeHH. 


[laacTHHbl KOHAe€HCaTOpHOTO AaTUNKa COeMHeHbI c H3Mepu- 
Tes€M €MKOCTH, paboTaiolwHM Ha uactotax 600+ 6000 ey. 


Ais (porosanucu B HacTosuee Bpema HCHOJIb3YeTCA MHPOMeTp 
KypHakosa H. C. Hospot Koxctpykuun — aBiomaTHyeckuii camo- 
NMWYUMH noTeHWHOMerp tuna CI16 [12]. Bauzy cnoxnocru aa 
HbIM M€TOJ HOJYYH MOoKa BeCbMa. Mavloe pacnpocrpanenue. 


Mero, »<HAKOCTHOrO MHKpomeTpa oTAMUaeTCH BBICOKOL ToU- 
HOCTbIO, HO BMeCTe C TEM ABJIAeTCA COKHbIM. MnguKatop (xKHA- 
KOCTHbIM MHKPOMeTp) HMeeT Kos*uuHeHT yBennuenHa 2+ 103 14. 


IIpeqcrapsser HHTepec AMATOMeTD, CLeEMaHHbIi Ha 6a3e Bep- 
TMKaJIbHOrO ONTHMeTpa. Bes ycraHoBKa (pyc. 16) saBaaerca coe- 
AHHEHHEM BepTHKaJbHOrO oOnTHMeTpa Tuna MKB cc.  o6piuHpIv 
KBapUeBbiM AHJaTOMeTpoM [13]. B maHHol ycraHoBKe npuBeKaloT 
mpocrora MpHcnocoOnenHa jist HNaTOMeTpHuecKux H3MepeHHit 
(puc. 17) uM BbICcoKad uyBCTBHTebHOCTS OMNTHMeTpa, 4TO M03BO- 
AH€T MPH ONpekeseHHH KPHTHYeECKHX TOYeK OTMeYaTb Hayao 
MPE€BPaleHHA HE MeHEE TOUHO, 4EM Ha OObINHDIX RHDdepenunadh- 
HbIX J\MJlaTOMeTpax. Kak BHAHO H3. pue. 17, mpucnoco6jeHHe 
COCTOHT H3 KOpnyca /, TpH»xkHMHOrO BHHTa 2, oKHa 3, pe3b6oBoll 
BTyIKH 4, KBapueBOH TpyOKun 5 ANHHOH oKono 150 mm un WIHpH- 
HOH O MM H KBapueBoro cTepxkHA 6. B Tpy6Ke nomemlaetca 06- 
pasel 7 jWIMHOH 10 —- 20 mm. 


Tpy6ka c o6pa3uomM HaXOAHTCH B NeuH, HanpsxKeHHe Ha O6- 
MOTKE KOTOPOH MOMKHO peryJIMpOBaTb C NOMOL\bIO Tpancdbopma- 
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Topa MH60 NocneqoBaTembHO BKMOUeHHOrO peoctatTa. Temnepa- 
Typa (PHKCHpyeTca C MOMOLUbIO TepMonapHl. 





Puc. 17. Tpucnoco6u1e- 


Puc. 16, O6wuli BHA AWTATOMEeTPal Hal Hue JWIt AWATOMeTPHYe- 
6a3e BepTHKaAJIbHOTO ONTHMEeTDpa, CKHX H3MepeHHH Ha Ofn- 
THMeTpe: 

{ — xkopnyc, 2 — upu- 

2%KUMHOH BHHT, 3 — OKHO, 

4 — pe3p6onan  BTyKa, 

5 —- KBaplleBan Tpy6ka, 

6 — kKBapLleBbiit cTep- 

*KeHb, 7 — o6pazel. 


IlposenaHHble Ha 3TOM npHG6ope u3mMepennaA c oOpa3uaMu H3 
yrMepOAMCTOH CTaiH Aah HemNoxoe copnamenne (-+-3%) c 
HMCIOWAMHCHA JIMTeEpAaTYPHbIMH JLAaHHbIMH. JIGCTOHHCTBOM JLaHHOl 
KOHCTPYKUHH CHeyeT CYHTaTb MaJlyio ANHHY O6pa3ua, ute 
ObIBaeT B pse CyYaeB OY€Hb WEHHO, Tem GOoslee, uTO cCO3mAHHe 
paBHOMepHOrO TeMNepaTypHoro NOMA MOKeT ObITh OCYLIECTBIEHO 
BeCbMa MpOcTo. 


BbICOKOH UYBCTBHTEbHOCTbIO OTMMUAeTCH STeKTPHUeCKHH jM- 
_slarometp [24], y KoToporo Ko3IpMuUNeHT YMH@KeHHA MOKeT ObITE 
OBekeH TipHMepHo fo 10* pas. Ha pue. 18 us0dpaxeHo cxema- 
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THYECKOE YCTPOHCTBO jlaHHOro mpuOopa. Pacumpenne o6pasia 7 
BbISbIBaeT BH XKCHHE Pbl¥ara J C (a KKOM 6, H3PCTOBJICHHbIM H3 
MaTepHasia, OONaqaioujero OobIWO TenAOMpOBOAHOCTHIO. Pa: 
KOK 6, OTMAIAACh OT OJ[HHX BHTKOB 7 H NpHOMMKAaACh K JPyrHM 
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Puc. 18. CxemMa olekTpH4eckoro AnaTOMeTpa: 


1 — ucnbityempli o6pasen, 2 — KBapueBaa  tTpy6Ka, 
3 — KBapleBbIn cTepxKeHb, 4 — AHO WHIHHApa, 5 — pr- 
yar, 6 — dmaxox, 7 H 8 — BHTKH MOcTHKa YutTcToua, 
9 — akKyMysaTopHan Gatapesn, 10 nv 1/] — 3epKaspubte 


PaJIBBAaHOMCTDPBI. 


- guTKaM 8 mocTHKa YHTCTOHa, HapyllaeT B HeM 93JIeKTpHUeCKOe 
paBHOBecHe MH CO32aeT HEOAHHAKOBbIe YCIOBHA OXNAKAeHHA JIS 
WETbIPeX HarpeTbIX MpOXOAALIMM OT AKKYMYJIATOPHOH OatTapen 
TOKOM HHK@JIEBbIX TMpOBOJIOUeK, M3 KOTOPbIX COCTOHT MaHHbli4 
mocTHK. [IpH HapylleHHH paBHOBecHA 3epKaJiblle raslbBaHOMeTpa 
JO HayMHacT OTKJIOHATHCA. SepKasJlbHbIM TadbBaHOMeTp J/1, coe- 
AMHEHHbIN c TepMOMapou, TOPAYHH CMaH KOTOPOM HaxOMHTCA B 
oOpaszule, 3aMHCbIBaeT H3MeHEHHE TeMMepaTypbl, oTOpacbiBan Wy 
Ha 3epKaJiblle rambBaHometpa /0. Takum o6pasoM, Ha 9kKpare ~- 
GyleT 3aMHCbiBaTbCsl KPHBaA B KOOPAMHATHBIX OCHX pacllNpe- 
Hue — TemMmepatypa. 

O6pa3uyr Aa MaHHoro mpHOopa U3roTaBIHBaIHCb B BH 
UMJIMHOpoB jwInHOK 15 mm HM BHaMeTpOM 5 mm. 

Euje Oojlee 4YYBCTBHTeJIbHbIM SABJACTCA COTOSJIEKTPHYeCKHH 
qunarometp [25], KoTopbli MO%KHO MPHMeHHTb JIA M3y4eHHA 
MmpeppawleHHi pH HarpeBaHHh flO 5° B MHHYTY, OXJaxKACHHH JO 
0,5° B MHHYTY, a TakKxKe AIA H3yYeHHA H3O0TEPMHYECKHX NpeBpa- 
LIIGHHAH. 

VnaukaTopuand uacTb AHaTOMeTpa NoKa3aHa Ha pu. 19. 

Cpet ot ucTouHuka /, MpoiAd vepes coOHpaTeJbHbIe JIMH3bI 2, 
Nonajaer Ha neppylo pelleTky 3, ep»kaTeyib KOTOpOH 7 yiMpaet- 
CH B HCMbITyeMbId O6paseu, 6. PaccrosHve Mey UITPHXaMH pe- 
WweTKH paBHo 0,4 wm. Tpotas aMn3y 6, yuu MonasaioT Ha BTO- 
pylo pellerky 4 H 3aTeM Ha qoTosulemeHT 9. Ilepex HauaJlom 
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onbira peuierky 3 ycTaHaBIMBaloT TaKHM OOpa30mM, 4TOObI CBeT, 
MpOWeUHH vepes Hee, 3aepKHBaJICA peweTKoH 4, paccToAHue 
M@2xKALY IUTPUXAMM KOTOPOH paBHO KOHCTaHTe YBeJHYEHHOFO H30- 
6paxKeHHA PelWeTKH J. 


IIpu HarpepaHHH U YJME- 
HeCHHH OO6pa3uia pemeTKa 3 
NOMHHMeTCA, MpornycKasd cBeT 
Ha (POTOSJICMeHT, MO TOKY KO" 
Toporo H CyAAT O6 yVIHHe- 
HHH ucceLyeMoro OObeKTA. 

J,ist H3y"eHHA V30TepMH- 3 
YeCKHX MpespamjeHHn Kauro- 
pom [26] Opin mpemnowKeH ce- 
Aytouwwu = =ynnatomerp. I[Ipu- 






1 
Titty; ggpettts 


Puce. 19. CmMexa (borosmekTpnyeckoro 
AunaToMeTpa: 


Oop HMeeT aBTOMATHYCCKYfO { -—— HCTOUHHK cBeTa, 2 — co6npa- 
perHcTpalHio H3MeHeHHA JIH- T@IbHbIE JIHHSbI, 3 — NepBaa peler- 
; 39eMeHT, — 6 MpOeKUHOHHAaA  JIHH3A, 


HEM MO#HO Take BECTH ON- 7 __pogcrapka peuleTkH (ToKaTeqb), 
peeeHHA MpH ObICTPOM H3- 8 — wenpityempiii o6pa3eu. 
MeHEHHH TeMMepaTypbl. | 

Jlna onpefeseHHx KOI@DHUMeHTa TeEPMHYeCKOrO PaClUHPeHHA 
KePAMHKH B HHTepBasle Temnepatyp or 20 no 600°C a MXTH 
uM. Menkseneepa CKOHCTPpyHpoBaH KBaplleBbIA AHNaTOMeTp M0 
npHHUMNy KOHCTpyKuHH Conomuna H. B. [27). 

QtoT mpH6op (puc. 20) cocTour u3 KBapleBol TpyOKH Cc 3a- 
MaAHHbIM KOHILOM, K KOTOPOMY CTaJIbHOH MpyxkKHHOH yepe3 KBap- 
IeBbIA CTep»KeHb TIpMoKHMaeTcA OOpasell. 

YIJIHHEHHe CTepoxKHA, BOSHHKalolliee MPH paciIMpeHHH HCIIbI- 
Tyemoro OOpa3ila pv HarpeBaHHu (HIM NOX MaBJeHHeM NpyrKH- 
Hbi TIpH CKAaTHH OOpasia), H3MepxeTCA C MOMOLLbIO MHKpOcKona, 
CHaOsKeHHOTO OKYJIMPHOH MHKpoMeTpHyecKOH wkaNOH. OTcueTbI 
MPpOH3BOUATCH MOCpeACTBOM ykKa3aTeNA, MpescTaBssAoULero COOH 
paMOUKy C BOJIOCKOM, PaCMOJIO%RKeHHbIM MepNeHAHKyJIAPHO K OCH 
ucnbiryemoro oOpa3ua. PamMouka ykpenweHa Ha kFapleBOM CTep- 
*KHe. KpapieBaa TpyOKa Cc OOpa3ilOM HaXxOJHTCH B MedH, B KOTO- 
pyio Jif paBHOMepHoro Harpepa BCTaBCH Me/HBIM UWMJIHHAD. 
Temnepatypa H3MepseTcA TepMorapon C TaJIbBahOMETPOM, Ha- 
rpes BeslyT co ckopocTblIo 3—4° B MHHYTY HW 3aMepbl MPOM3BOIMIT 
He pexke uvem uepe3 2—3°, a B KPHTHUCCKHX TOUKAX — HeMnpe- 
DbIBHO. 

Tlanubii AuaTOMeTp Mo3BONMeT BecTH paboTy Cc JHOOBIMH 
TBEPAbIMH OOpasuaMH. TouHOcTb MeTOfa 3aBHCHT OT ONTHKH Hi 
TOUHOCTH perHcTpauHu TeMMepaTypbl; TO M fipyroe Mp AaHHOH 
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KOHCTPYKUAH B TIPCUH3HOHABIX HCCHeLOBAHHAX MOKET 6bITE BbI- 
NOHEHO C OONbUOH TOUHOCTHIO. K HeqocraTKaM mpHOopa cylelyer 
OTHECTH HaNHUHE MPHKHMAIOMLerO yCTpoHcrTBa. 
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Puc. 20. Cxema ksapuesoro AUAATOMeTDa: 
@ — MOHaA CX€MA YyCTaHOBKH, 6 — BH 
CBEpxXy Ha filaBHble feTanH mpHdopa. 
{ — PopH30HTalbHan dveKTpHueCcKan me4b, 
2 — kKBaplleBasd Tpy6Ka ¢ 3anASHHbIM KOH- 
HOM, 39 — 3axKHM, 4 — cTon MHKpockona, 
5 — HcnbITyeMbId o6paseu, 6 — ynpyraa 
CTaAbHad mMpyxKuHa, 7 — KBapleBnih cTep- 
XKeHb, 3 — Metasuuuecknit KOJIMAYOK, 
9 —— MMKPOCKON C OKYyJIApHOH MHKpOMeTpH- 
yecKOH lwkKaloH, [0 — wyerkana mMetTamanue- 
cKan pamouka, // — 9xkpan, 12. — tepmo- 
napa, /3 — ranbBaHoMeTp. « 


5. SAKJIIOYEHHE 


OnncaHHble B CTaTbe MPHOOPb! NOSBOMSTIOT BLINOMHATH H3Mepe- 
HUA KOSPPHUMEHTA TEPMHYECKOFO PaCIHPeCHHA IAeKTPOBakyyM- 
HBIX MaTepHaJlOB B UIMpOKHX TeMMepaTYPHbIX HHTepBasaX, WIPE 
Pa3JIMUHbIX CKOPOCTAX HarpeBa, C Pa3IMYHOH FYBCTBHTEMbHOCTHIO 
H TOUHOCTHIO. 
| Ilo HallleMy MH€HHIO, HMCHHO B aOcOsIOTHOM cmocoGe cjlenyer 
MCKaTb PeWIEHHA 3aRauH OO SKCMpeCCHbIX MeTOsax H3MepeHHs 
TEPMHYECKHX KOSPMUUHCHTOB PaclIMpeHHA 3JIEKTPOBAKYYMHbIX 
MATepHaNOB C JLOCTATOUHOH JWI HHX TOUHOCTbIO, KOTOPaA Ae@*KHT 
& Mpemenax +2—3.-10~? epad~!. 
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OnHako HYKHO cpa3y xe CKa3atb, UTO HANHUHE ocoberntv- 
cTeH Ha KPpHBOH HarpeBaHHA (pa3MArueHuA y CTeKWa, MpeBpame- 
HH y CTasiH, KOBapa H T. J.) BHOCHT COOTBETCTBYIOWIHe OrpaHH- 
YEHHA B MpPHMeCHEHHE SKCIIPeCCHbIX MeTOOB. Kak yoKe yKa3pipa- 
JOCb, OYCHb KEMATeJIbHbIM ABJIACTCA HAJIHUHe CHTHAJIM3allHH 0 
Hauane TIPeBpaluweHHaA. 

Tounble MpHOopbl, OCHOBaHHbIe€ Ha aOcOJIKOTHOM croco6e H3Me- 
peHHA, HEOMXOAHMBI, Ha Halll B3PIAZ, B KaKOH Na6opaTopHH, He- 
3ABHCHMO OT TOrO, KAKHM CMOCOOOM BeAYTCA UHCNbITaHHA WAU 
HccmeOBaHHsA. AHaJH3 CyIMecTBYIOLHX METOOB H YCTaHOBOK JWI 
H3MepeHHA KOSPPHUHEHTOB JIMHeEHHOTO PaCWIHPeHHA MaTePHAaJOB 
MOATBEPKMaeT HACTOATeJbHYIO Weecoo6pa3HOcTb opraHh3allHy 
MPOMBILIJIGHHOrO =BBINyCKa uMaTOMeTpHyecKHX mpH6opoB” Ha 
OCHOBe pa3paOOTKH ONMTHMaJIbHOH KOHCTPYKUMH CTaHapTHoro 
WUaTOMeTpa. : 
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JOB H cnaBoB, TpyJbi BUAM, 1934. 
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3. 3aropympko H.T. un Bapanosa H. A, Hamepenne Tepmuuec- 
KOrO pacliHpeHHA MONHOMeHAa H MOJIHOJCHOBBIX cTeKOJ, OrTueT 3aB0jla 
MPTI, r. Jlennurpag, Ne OJI-1741, 1940. 


4. TuunyueprT Il, Congep B., Merognt u3MepeHia TepMHuecKOroO 
pacluHpeHHA, HanuonaapHoe 6iopo crangzapros, CLA, Bamimurron, 1949. 


5. MuunKxesuu H. A, CupotaH.H, Penxoposa O. II, Ipume- 
HeHHe€ MeTOZOB KOMMVJICKCHOrO (H3HYeCKOTO aHasH3a K H3yYeHHIO Npolecca 
oTMycka 3aKaseHHoH cTanH JQEX3, COopHhk Mockosckoro HHCTHTYTa cTavIi, 
T. XIII, 1939. 


6. Tpecuos B. A. @uauyeckwe ocHOBbl cman (cna cTeKia Cc MeTaA- 
JOM), TOMCKHH Tocynapersennpiit yHusepcuteT uv HAMM MPTIT, 1952. 
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ckHi FocyfapcTBeHHbid YHHBepcHTeT H HU MPTIT, 1951. 


8. Bo p.3 abl Ka A., OnemenT HarpeBa B MeTOANKe TOPAUHX MeXAaHHyeC- 
KHX HCMbITAHHA, «3aBoncKan na6opatopua», Ne 5, 1935. 


9. Bollenrath, Zeitschrift fiir Metallkunde, %&7, 1953. 
10. Ctpeakos I. T., KOT®, Ne 7, crp. 519, 1937, 


ll Banptep A. K, Taukospceknit B. ®, Crpeakos I. fF, 
KOTO, Ne 7, crp. 526, 1937. 
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12. Crpenxos 11. 1, Kocoypos rw, Camofinos B. H, 
Msasectrun AH CCCP, cepnus dusnyueckan, T. XVII, Ne 3, 1953. 


13, Crpeaxkos IL. T., KT, Ne 5, erp. 1502, 1935. 
14 Eucken A., Dannohl W., ZS. f. Elektroch, 40, 1934. 
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patopua», T. XVII, Ne 8, 1951. 
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18. Weserep, Jvnsatrometpuyeckuh anaans, Ilapwox, Janon, 1929, 


19. Kutanwropoacknui HW. UW, Texnonorua crexaa, [TpomctTpofins- 
hat, 1951. é 


20. Onuur H. A, Cospemennpre Metogbl ucnbiTaHua meTanaos, Mertaa- 
Ayprasgat, 1934. 


21. Rosenhein, Journal of Jnstitute of Metals, M 2, 1948. 


22, Kautop M. M,, Metogsi w3syyenua npespamenHi B ctamu, Marna, 
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Craton noctynuaa @ pedakyuro 8 mapra 1955 2. 
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Hux.’ BOJIKOBA B. K. 


PASPABOTKA BOJIb®PAMO-BAPHEBOTO TEPMOKATOJIA 
AIA MPHEMHbIX TPYBOK 


(Hoksad, npountanHbid Ha KONqepeHuHH NO KannJASApHbIM 
BO.bpamo-OapveBbim KaTOsxam, cocrosBuiehcan B HHW MPTT 
29--30 mapta 1955 roa). : 


r 


C wWemtbIO NMOBbIIeCHHA OJITOBCUYHOCTH TIPHeMHbIX TPYy6OK, B 
WACTHOCTH BbICOKOBOJIbTHBIX IpyOokK, B NaGoparopun HMM pas- 
paOaTbiBaeTca BOJIb(PPaMO-OapHeBbIH TePMOKATO], NPHMeHSIEMbIA 
B SEKTPOHHbIX MpOKeKTOPAX MPHEMHbIX TpyOOK. 


YcNOBHA paOOTbl TepMOKATOAa B YKA3aHHbIX TpyOKax TAKe- 
uipie. [losromy B MpOeKWHOHHOK TIpHeMHOHK Tpy6Ke THNa 23JIK4B 
OKCHJHbIM KaTOM He paOoraeT HM HeECKOJIbKHX 4UaCOB, a KaTOA H3 
TOPHPOBaHHOrO BOsbipama paboraer oxono 40 4. B= Tpy6Kax 
tuna 18JIK6B okcHAHbIM KaTOA paboraeT oKono | 000 4. 


He ycrynan moO CBOHM 3MHCCHOHHbIM CBOHCTBAM OKCHAHOMY 
KaTOLY, BOJbdppamMo-6apHheBblH TepMOKAaTO BONMEH. OOeCHEYHTE 
COOTBETCTBYIOULYIO KPYTH3HY MOAYAAUMOHHOH XapakTepHCcTHKH 
(ipH 3aaHHOK KOHCTPYKIUHH NpOKEKTOpa HW OOMAMaTh CTOHKOCTHIO 
kK HOHHOH OOMOapAMpoOBKe, Tak Kak aHOsHOe HanpAKeHHE B TpyO- 
Kax jlocruraer 60-—75 Ke. MowulHocTb Hakala TepMOKaTONa He 
}OJOKHa mpeBblluatb 6 er. C moBepxHOCTH KaTofwa He OJDKHO 
HCNAPATbCA 3SHAYHTeJIbHOe KONHYeCTBO OapHA HH KaKkoro-JM60 
Apyroro MetTasla BO H36e@>KaHHE HaPYIUeHHA HEOOXOAHMOH H30/8- 
UHH M@2Ky BICKTPOJaAMH WH TMPeAOTBPAaeHHA NOABACHHA XOVJIOL- 
HOW SMHCCHH C JJIEKTPOJOB. 

Bbllo paspa6oTaHo HM HCIbITaHO HECKONbKO KOHCTPYKUHA ka- 
TOROB TOplWeBOrTO THMa C MaJIOH pabouen noBepxHoctTbw). Han6o- 
flee yauHOW OKa3aslaCb KOHCTPYKIMA KaTowa, mpescrapnyennay 
Ha puc. |. 

Karo COcTtoHT H3 MOHOeHOBOrO KOINAUKa H MOMHOLEHORBOH 
rHJIb3bI. Konnauok WH riJib3a WITAMNYIOTCA H3 MOJIMODECHOBOH JeH- 
Thl TOWHHOK O,1 mw. B KosMayoK 3ampeccoBbiBaeTcaA BOubiPppa- 
MOBbIH MopowiokK MapkH BU, npeazBapHTembHO BOCCTAaHOBJICHHbIM 
&K BOJOPOMe H CMCLUAHHbIAM C HeOOJIBUIHM KOJIMUECTBOM CBAB3YIO- 
wero BelecTBa. 
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Jlaa myuwero cleneHuA Komauka Cc BONbibpamMoBol ry6KoH, 
KoTOpan oOpa3yeTca B pe3sybTaTe 3ampeccoBKH MOpoliKa Hu ero 
cieKkaHHA pH BbICOKOH TemMMepatype, 
BHYTPpeHHAA MOBeEPpXHOCTb KkoOvMauKa 
MpeABapHTeIbHO TaKxKe MOKPbIBaeTCH 
TOHKHM CJIO€M BOJIb()paMOBOrO MOPOIL- 
Ka. OH MpuneKaetcs K KOJINaUKy MmpH 


ooh 
7A8 | 
vs | 
A 
iQ 
‘ 
% 
"y 
. 


BbICOKOH Temmepatype. Bosmbdpamosas 
ryOka mpeccyeTtchH npH  aBJeHHil 
4000 Ke/cm?. TemnepaTypa  cnekaHua 


ryOKH B BOZOPORHCH MNeyH MpHMepHO 
paspya 1 300°C. Temnepatypa sBogopor- 
HOH Me4uH MOAHHMaeICH MEeJVJICHHO, B Te- 
yeHHe 2,0 4. OTUM TpesOTBpaulaerca O6- 
pa30BaHHe TPelHH MO JHMHHH CONpHKoc- 
HOBCHHA MOJIHOReHAa Cc 3aNpeCCOBKOH. 
TakOH P@xKHM MU3FOTOBJCHHA BOJIbDpa- 





Puc. 1. Konetpyxuua MOBOH,ryOKH oOeciieuHBaeT ee MOpHc- 
BOlbppamo - Oapweporo TocTb, paBHyio 20—30%. Tipu 6onpiuet 
: cae MOpHCTOCTH HaOlOLaeTCA CHJIbHOe UCITa- 
1 —MojiMOneHOBbII KOLI- 6 ive 

Ban ry6Ka, 3 — Ta6neT- OCYLICCTBHTb HaRe€KHY!IO YU30JIAWHIO MOK- 
ka yraeKuctoro OapHA, yy g3yekTpoaMH HM kaTomom. Cehuac 


4—MounO6neHOBan PHub- | 


HCCIIEMYIOTCH KATOALI C BOJbdpaMOBbIMH 


34. 
ryOKaMH, HMECIOWIHMH TIOPHCTOCTb. MeHb- 


IIe 20 % . 

AKTMBHDbIM BeLIECTBOM KaTOJla SBJIN€TCA CIpeccOBaHHad MOL 
japnenuem okoslo 2000 xefcw? ra6nerKa yraekucsoro 6apus, 
KOTOPbIM NPeBAPHTeMbHO CMeLUHBAeTCA C HeOOJDbIIHM KOJIHUeCT- 
BOM CBAB3YIOLIErO BeLECTBA. | 

Vcnomb30BaHHe cipeccoBaHHOH Ta6JeTKH, Ha Halli B3risis, 
MPeAMOUTHTeIbHee TIPOCTOH 3acbINKH KapOoHaTa OapHsa, TaK Kak 
B TlepBOM cJlydae ucrapeHne OapHa M OKHCH OapHA MpOvCXOQUT 
aHaUMTeNbHO MegueHHee. Bec Ta6eTKH KapOoHaTa OapHa mpHO- 
JiH3HTENbHO paBeH 3 Me. 

O6pa6orTka. KaTOJa Ha OTKaYHOM MIOCTy 3aKsIO¥aeTCA B O00E3- 
raxwkUBaHHi KepHa KaTofa H TaOMeTKH KapOoHaTa OapHA, a TAKKC 
B aKTHBHpOBaHHH KaTowa. Bo BpemaA oOesraxKHBaHHA KaTOsa MpH 
Temileparype mpHmepHo | 100°C npoucxoquT pa3zsowKeHHe Kap- 
6oHata 20 oKucu. TIpx 3sTom BakyyM B CHCTeMe JO/DKeH ObITh He 
xyxe 10-5 mm pr. cr. Tipouecc o6e3raxKuBaHHA peryHpyetca B 
COOTBETCTBHH C H3MeHeHHem BakyyMa. [IpuH mocienhyiolleM akTH- 
BHPOBaHHK KaTOMa MeTA/INH4eCKHH OapH, KOTOPbIH BbIAeACTCA 
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B pesyibTaTe peaKUHH BOCCTaHOBeHHA OKHCH OapHs, ANppyH/- 
pyeT yvepes mopbl BoJbppamoBol ryOKH M pacmojaraeTcA Ha ee 
NOBEPXHOCTH MOHOATOMHBIM CsloeM, OTOT MpoOuUecc MPONCXOAUT 
mp Temmepatype | 250—1 300°C. Bakyym B cncTeme MpH 3TOM 
ROJWKEH ObITb He xyxKe 5-10 —Sam pr. cr. Tlpolecc akKTHBHpOBaHHA 
TaKKe PETyJIHPyeTcA B COOTBETCTBHH C BaKYYMOM. 


IIpuH o6pa6orke Bodbpamo-OapHeBoro TepMoKaTOfa Ha OT- 
kAYUHOM MOCTY BbIJeACTCA 3HAYHTEJbHOe KOJIMUeCTBO Fa3a, KOTO- 
DI YACTHYHO MOMKET AMCOPOHPOBATLCA XOMOMHbIMH SeKTPOLAaMH 
IPOMReKTOPA. 


KoHCTpyKUHA MpoxekTopa MpHeMHbIX TpyOoK He MosBosAer B 
ROCTATOUHOH CTeMeHH Mmporpetb Ahadparmy mepBoro IreKTpOfa 
(mojyslaTopa) TOKAaMH BbICOKOM yacToTbI. [losTOMy MONOMHHTEJb- 
Hoe O6e3raxKHBaHhe JMadparMbl MPOM3BOAMTCA HarpeBaHHem €e€ 
SJIEKTPOHHOH OOMOapsMPOBKON, UTO HakJlajlbiBaet CBOH oTneua- 
TOK Ha XOJL AKTHBHPOBaHHA KaTofsa B TpyOKax. 

Yepes 2—3 mun nocse Toro, Kak TemMepaTypa KaTO/a HOBE- 
neua no | 250°C, na MosyJATOp MOAaloTCcA MOCTeNeHHO Hapactatlo- 
LHe NO AaMIVIMTYe HMMyJIbCbl HaNpAx*KeHHA (AAMTEbHOCTh HM- 
nylbca 3 CK, JWIMTEJIbHOCTh May3bl MeKAY HMNYJibcaMH 7 CeK). 
Amnanutyya MMnysbcop H3MeHHeTca uepes 10 6 or + 10 Jo 
+100 6. FIpH arom “npoucxogHT OMOMHHTebHOe AKTHBHPOBA- 
live KaTowa H O6e3raxKHBaHHe AMadparMbl MOAYJATOpa, Ha KOTO- 
oH pacceHBaeTcA MOLIHOcTh 20 10—12 er. 

[ocje oTnaiku Tpy6oK c nocTa MNpoOH3BOAUTCA TPeHHpOBKa 
repMoKaTojta c OTOOPOM aHOAHOrO TOKAa, KOTOPAaH 3akMOUaeTCH 
B 5-MHHYTHOM MporpeBe KaTOAa MPH MOBDILICHHOM TeMnepaTypc 
(npH6nn3uTeibHo 1 150°C) mu TpeHHpoBKe KaTOsa Cc oT6opoM 
aHOLHOrO ToKa. Pa6ouan vremnepatypa kKaTofa paBHa | 000— 

—{ 050° C. 


Katojbl BbIGpaHHOH KOHCTPYKUMH HCMbITHIBANHCh B OKCTICpH- 
MCHTAaJIbHbIX THO/LaAX (KOHCTPYKUHA HX TOPMRKAECCTBCHHA KdaTOJHbIM 
CHCTEMaM [IPOXKEKTOPOB MIPHeMHbIX TpyGOK) H B H€CKOJbKHX TH- 
aX [MIPpHeMHbIX TPyOoK. | 


B NepBOM CJlydde HCIibITAHHe MPOBOANJIOCh © NOCTOAHHBIM Ol’ 


69 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


a tt 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


6opom Toka nopsnka 0,5 a/cm?. CpenHaAd JONPOBeCYHOCTh TaKHX 
KaTONOB HCuNCAMAaCch 1 500 4. 

JlaMMbl BbIXOAMIH H3 CTPOA, Kak MpaBHJIO, H3-3a Neperopa- 
HAs moorpepateyeh. M3 30 aAnozoOB, NocTaBJICHHbIX Ha HCrbITaHHe 
Ha CpOK cAyxOpb!, 12 mpopaOoranu oKono 900 4 HH 6bIH CHATDI Cc 
HCMbITAHHA H3-3a NeperopaHua momzorpeBatenehH, 18 AHOLOB Mpo- 
padotTaiu oKono | 500 4 6e3 cylecTBeHHbIX H3MeHeHHH Napamer- 
POB H Take ObMIM CHATbI C HCMbITaHHA H3-3a reperopanust 


nojsorpeBaTesen. 
Ha pwc. 2 noka3aHa 3aBHCHMOCTb TOKa KaTOjla OT HanpAaxKe- 
HHA aHOla, Ha pc. 3 — 3aBHCHMOCTb TOKa KaTOJa OT BpeMeHH 


MCNbITAHHS!| Ha JOMTOBeUHOCTE 
MPH HeOObINOM MOJIOKATeMb- 
HOM HamMpAXeHHH aHola 
(410: 6), 

B HMNYJbCHOM pexKHMe 
npH uacrore 50 ey Mu jWIH- 
TEMbHOCTH MMMYAbCa HOps- 
Ka 20 MKcCeK MpHMepHO B 
TAKHX Ke AHOMAX C KaTORa 
VHaBanoCb CHHMaTb TOK MO- 
pagka 50 a/cm?. VM3amepenni 
C OOJbLIHM OT6OPpOM TOKa He 
MPOWNSBOMMIIOC. 

UctibliaHHe ~— BOJIb(ppaMmo- 
OapHeBbIX TEPMOKATOAOB B Pe- 
AJIbHbIX YCJIOBHAX 9KCIyarTa- 
LLHH MPOBOAHJOCb B_ BbICOKO- 
BOJIbTHDIX TpyOKaxX  THNa 

20 40 60 80 23JIK4B u 18JIK6B. B tpy6é- 
Hanpawcenue avxoda, Kax Tuna 23J1K4B Karogpi 
HCHBITBIBAJINCb B  TeYeHHe 
Puc. 2. SaBHcuMocTb TOKa KaToqa OT 90Q0—-950 y mpH pa6ouem Ha- 
HallpaAxeCHHA @HOfa WIA 4 S3K3eMIINIA- HpsXKeHHH aHOsa 60 Ke Hu TO- 
pOB AHOFOB. : 
Ke slyua 300 mKa., 


SMUCCHOHHAA CMOCOOHOCTh KaTORa MpH 3aj,aHHbIX KOHCTPyk- 
UHH H B3a@HMHOM PaCNOJOXKeHHH JJICKTPOAOB XapakTepH3yeTcs 
KPYTH3HOH MO/YJISWHOHHOH XapakrepHcruKH. Tlostromy pH uc- 
NbITaHHH KaTOJOB B TpyOKax Ha OJTOBCUHOCTD MepHoOAMuUecKH 
CHHM@IACb MOZYAALMOHHbIE XapaKTepHCTHKH (TOK Jlyua Kak 
(PYHKHHA yopaBJAlOlWlero HanpsxKeHHA). 

Ha pue. 4 noka3aHbl KPHBbIe, H306parxKalouliie 3aBHCHMOCTH 
YIPaBJIHIOWlerO  HalpAXKeHHS OT BPeMeHH pu TOKe wsy4a 
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1000 wxa. Ucenenopanne 3a4BNCHMOCTH SMMCCHH KaTORa OT Mo- 
FORKUTEMbHOFO HalpAXKeHHA Ha MOJLYMATOPe B Mpowecce H B KOHLUE 


Tox xamoga, ma 





0 200 400 800 §00 1000 1200 1400 1600 
SpempA, 4 
Puc. 3. 3aBHcHMocTb ToKa KaToga oT BpeMeHH 


HCIMbITaHHA HA AOAPOBEYHOCTb AIA 4. SK3EMNIAPOB 
JUOOB. 


HCMbITAaHHA OJHOH H3 Tpy6OoK MOKa3aso, YTO NapaMeTPbI KaTosa 
0 BpeMA HCNbITaHHA He YXYAUIAIOTCA. 

B npuveMHbIX Tpy6Kax 
THia L8JIK6B Borpdpamo- 
OapHeBble KaTOJbI HCIThI- 
ThIBAJIHCh Ha OsIrOBeU- 
HOCTb pH paOouem  Ha- 
NpAKeHHH avosa 15 Ke 
Toke wyua 100 mKa. Kato- 
Abl B TaKHX TpyO6Kax pa6bo- 


tanw 2000 4 6e3 cyulect- 
Puc. 4.° SaBHCHMOCTb yripaBAAioulero Ha- 
BEHHbIX H3MCHCHHH napa- NpPpHAsKCHHH OT BDeMeCHH HCHbITaAHH Ha 


MCTPOB. Ha pHe. 5 pe: AolropeyHocT Avid 2 9k3eMMiApoB TpyOokK 
THna 23/1K 4B. Tox. é 
CTaBJIGHO H3MCHCHHe yr K ok ayYya papen 1000 aKa 


paBsmiouero HalpsxKeHHA mpH ToKe syua 130 mKa B OHOT H3 





Snpabravuyes wanpamenue, 8 


0 40 60 120 160 200 740 
Spema, 4 
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T+py60K BO BPeMH HCMbITAHHA Ha AONTOBeUHOCTb, a Ha pue. 6 — 
HSMCHEHHE MOMYJAWMOHHbIX XA@paKTePHCTHK STOH TpyOKH, Nosy- 


YCHHbIX Ha Pa3STHUHbIX CTAAHAX HCHUbBITAHHA. 


ynpabagiousée 
mcenue, O 
Ss €¢s 


"WANDER. 


Q G9 400 €00 §&00 





000 1200 1400 1800 1800 2000 
EDEMA, 


Puc. 5. 3aBHCHMOCTb YpaBJAlOllero HalpAKeHHA TPyYOKU THNa 


18J1K65 


(Ne 460) oT BpeMeHH HCNMbITaHHA Ha OJITOBEUHOCTD. 


Tok ayuya papeH 130 ka. 


H3 SKCIepHMeHTaJIbHbIX TaHHBIX CeLyeT, UTO paspa6oTaHHblit 
KATO OTBeUaeT BCEM BbIINeNepeuCJICHHbIM TpeOoBaHHuaM. 


Pp. ~ 
S$ 8 


Tox nywQ, MKa 
S 





0 © 20 30 40 
Ynpabnarxnuee nangnucenve, b 


Puc. 6. WM3mMenehue MOJYJIALHOH- 
HOH XapakTepHCTHKH TpyOKH THA 
I8JIK6B (Ne 460) Bo Bpema Hc- 
MbITAHHS HA JOJTOBCUHOCTD: 
1 — npnu 0 4, 2 — npn 493 4, 
3 — mpu 1032 4, 4 — npn 15204, 
5 — mpnu 1950 4, 
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IIpeuMymlecTBo HCcrOb30Ba- 
HHA BOJIb(ppamMo-GapHeBoro§ Tep- 
MOKaTOa B  BbICOKOBOJIbTHDIX 
IIPH@MHbIX TpyOKaX OUeBHLHO. 
OjlHako HaDAAy C ABHbIMH Tpe- 
HMYIIeECTBAMH B  OTHOIMUeHHH 
JOMFOBeYHOCTH =paspaOoTaHHBih 
Bomb(ppamMo-6apheBblt TepMoKa- 
TO HMeeT H* CYUIGCTBeHHbIe He- 
WocTaTKH, KOTOpbIe, Ha Halil 
B3rJA, 3aKNOUAIOTCA B_ CJesLly- 
IOLeM: 

a) WMTeIbHad oOOpadoTKa 
KaTOJia Ha OTKAaYHOM TIOCTY; 

6) HesocTaTOUHbIi CpOK 
cnyxObl NomorpeBaTesen; 

B) 6obluUad, MO CpaBHeHHIO 
C OKCHJHbIM KATOJIOM, MOLLHOCTb 
Hakala, UTO MelllaeT HWCHONb- 
30BaTb JlAaHHbIN KaTOA B_ Tiepe- 
MLAIOLWHX TeJICBH3MOHHBIX TpyO- 


KaX, B KOTOPbIX MOLLHOCTb Ha~ 
Kala KaTOjla OrpaHHueHd, 


ee eee 
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r) 3HauvTeIbHOe HClapeHHe OapHa C NOBEPXHOCTH KaTOsa 
BO BpeMA paoorbl. 

IIpu paspa6otke BoJlbippamo-OapHeBbIxX TEPpMOKATOAOB B Nep- 
By]O OUepeb ClemyeT OOPaTHTh BHHMAHHe Ha CHHPKEHHE MOLIHOC- 
TH Hakasla JO MpHeMJIEMbIX BeEMYHH MpH COXpaHeHHH BCeX MpOdHXxX 
MpeHMylecTB BObsbpamo-OapHeBoro kaTosa. ITO MO3BONHT C 
ycCnexOM MIpHMeHHTb HOBbIH KaTOA B Mepeatollux TeseBHSHOHHDIX 
TpyOKax. 

Kpome Toro, HeO6XOAHMO OpraHH30BaTb MPOMbILIVIEHHOe Mpo- 
H3BOACTBO TOHKHX MOJHOAeCHOBBIX TpyOOk HeEOOJbUIHX BHAMETPOB, 
KOTOpble HEOOXOAHMbI [Wit H3POTOBM€HHA KaTOAOB AAaHHOrO THITa. 
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CONMEPXKAHHE 


Cuaun P. A. — O gucnepcun MHOTOCTYN€HYaTHIX Welouek YeTbIpPex- 
MOJHOCHHKOB =, wy, : 3 
* e a t J . e & 
Pedocees A. IT. — VWpenxenbyo-ponnospornpie Pe3OHaHCHble CHCTEMbI 
h MPeAeNbHO-BOJHOBOAHbI€ C.B.4. TeHepaToppl —. : ; . ° . 12 
Aenepe #. X. — Ycranoska Ana ucnpiraHuag II PH@MHO-YCHJIHTeIbHbIX 
JiaMil Ha yap mph yckopeHun 70 2000 ¢ . , : ‘ 20 
bpasunckud B. I, Canenukoe IT. H. — Metogp! u3MepeHia TepMu- 
ueckoro = KosdbpuuwenTa HHelHOrOo ~~ pacmMpeHusa 3JIEKTPOBAKYY MHBIX 
MaTepHanoB. —. ; ; : 40 
Boakosa B. K. — Paspa6orxa BOsIb(ppaMo-6apveBoro TepMoKaTona 
WA TPHEMHbIX Tpy6oK. ; : ; 67 
LS ye 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 












































: Cotte ; ; a . “ 
* . 2 | 
| aa ee - . ry 
} : aes . 
. : q wt 
| . : ' ’ e ’ 
= o . 
“ : | | | 
; ae ae 13 a! ae RA 7 ; 
$ ‘ ; , ne | | | 
’. Gos . 4 | : | . 
ng : ced oe | 
-* .., »Béenratuo- | / | 
oy : . oe Bt , ; 
Hy 
4 ; : ; ? 
' A * j o | | 
: . ; | 
, ot! : | : 
. . 
« : 
‘ 
i @ 
- F 
. 7 F 
' 
s : 
e y w . 
: . 
. 7 ‘6 
oa or 
tad , 
avec : 
’ 
: + 
‘ * 
ey? 
1 
* 
ws ; a 
* 
% 
i . 
‘ 
ans 
‘ ’ 
ty - 
La 
“y : 
: . 
- e > sy 
- : : 
* . 
€ 
* lat 
"y ae ; 
i a ; 
+ 7 
a se 
a ' A fl 
. 
’ 
’ ‘ 
7 
ake 
‘ a ; 
: binee a a : 
= Ms 7 : 
7 5 hel 4: 
: ed . 
: “ 
y 7 . ‘ 
ik oe 
Fe . 
2 Me + 
ae 
ee | 
‘ 7 ; 
. . Ac 
Cah bi 
: ve . a MS . 
bd w « 
i oe fine 
. - . 
: » de 
é 
‘ 5 
. * . ny ; é 
‘ , . 
. Oy © i> ‘ 
2 + : “, 
: its on 
0 4 ak ; a 
Sos i : 








ett 
any 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 





RDP80T00246A045700380001 


eutgey ot ; < : ae , ; Se OT t 3 . tees ert a cat EOE Pak tots ee) eves. ot err t . : Atta Pee, “+ . : ee ? 7 
EA: mi : Ye ss SS ico ¥ Rhy - Wate ; 
oe ; * ; ; ie “at : Cie Hel See iF » : . as pet ae E ; FE. nee ANP OS : , 3 im 


4. 
A 


ah 
ed ba: 


CIA-RDP80T00246A045700380001-3 


CIA 


ed For Release 2010/04/07 





“4 Approved For Release 2010/04/07 








Ft ed 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


MMHMCTEPCTBO PADMOTEXHMYECKOM MPOMBILUJIEHHOCTH CCCP 


BCECOIO3HbIA HAYYHO-ACCJIETOBATEJIbBCKHM AHCTUTYT 


TEXHHKA 
TEJIEBMAEHUA 


BBHTIYCKH 20—22 


©) 


rOCY HAPCT BEHHOE SHEPFETHUYECKOE H30 ATEJIbCTBO 
MOCKBA 1057 JIEHUHTPAL 
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TEXHUKA TEJIEBMJEHHA, spinyck 20 


Huowenepn E. H. KHTHHKOB, B. I. CEMEHOB, 
B. H. AHUH®EPOB 


CHOCOBbI MEPEJAYN LIBETOBOM HH®OPMALUMH 
B COBMECTHMOM CHCTEME HBETHOrO TEJEBAJEHHSA 


B cratbe o6cyKMaloTCA HeKOTOpble CHOCOOLI MepewayH LIBETOBOH HHMopMallun 
B OMHOBPEMEHHOM COBMeECTHMOH CHCTeEMe WBETHOFO TeMeBUACHHA TIPHMCHHTEJbHO 
K TeeBH3HOHHOMY cTaHaapty CCCP ana uwepHo-6eroro TeleBHAeHHA. floKa3aHo, 
UTO TeNMeBH3HOHHEI cTaHnapt CCCP no3spoaset yMpOcTHTb aMepHKaHCKyW CH- 
ctemy uBeTHoro TesesuyeHua NTSC mpd OAHOBpeMCHHOM YAYULeHHH ‘KauecTBa 
lepeqaBaeMoro WBeTHOrO TeMeBUSHOHHOTO u306paxKeHHaA. | 


BaeneHHe 


B wacroaiee BpeMA HaH6o.lee MepCleKTHBHOH CHCTeMOM LBeT- 
HOrO TE@BULCHHA ABIAeTCA CHCTeEMa, COBMeCTHMAA C YePHO-OeVIbIM 
TeJIeBU Ae HHeM. | 

Tlon COBMeCTHMOM CHCTEMOH IBETHOTFO TeJIeBHACHHA NOHHMdCTCH 
TaKand CHCTeMa, KOTOPaA aeT BOSMOXKHOCTb Ha OOBIUHbIC MpHeM- 
HHUKH YepHO-6e0ro TeIeBHJeCHHA NPHHHMaTb IWBeETHY10 TeeBH3H- 
OHHYIO Mepegauy, a Ha NPHEMHHKH WBETHOrO TeeBAXeHHA— YePHO- 
6enyio TeleBu3svoHHylo mepenzauy. IIpH stom B OOOuX ciy4aAX 
H300PaxKeHHe BOCMPOH3BOANTCA B YePHO-OevbIX rpawaunAX APKOCTH. 

OcyulecTBJIeHHe COBMeECTHMOM CHCTeMbI UBeTHOTO Te/eBHACHHA 
BO3MOKHO B TOM cjly¥ae, ECAH OCHOBHBI€ NWapaMeTpbl IBeTHOM 
TeJICBH3HOHHOM CHCTEMbI GYAYT COOTBeETCTBOBaTb NapaMeTPpaM CH- 
CTeMbI 4YepHO-G6e0rO TeeBHACHHA HH OTJHYATbCA OT HHX Ha- 
CTOJIbKO H@3HAUHTeJIbHO, UTOOSI HE BHOCHTb CXCMHBIX H KOHCTPyK- 
THBHbIX H3MCHeCHHH B MpHeMHHKH, HaXOAAMecA B SKCITyaTauHH. 

K TakuM nlapaMeTpaM OTHOCATCA: | 

1. Homunatbt HeCyUHX YacTOT NepeLaTUHKOB H300paxeHHA H 
3BYKOBOrO CONPOBOKTeHHA. 

2. UacroTEl pa3sBepTOK MO FOPH3OHTaIH HW NO BePTHKAaJIH. 

3. PopMa NOAHOTO CHHXPOHHM3Hpyloulero CHrHa.la. 

4, TloMApHOCTh MOJYJIAIMM CHrHaa H300paxKeHHA. 

5, Buabl MOLYIAWHH CHrHaOB U300paxKeHHA WH 3BYKOBOTO CO- 
Ii POBOMK AeCHHA. 
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B wactosmee BpeMA CTaHAapTu30BaHa TOJIbKO aAMePpHKaHCKaAd 
‘cHucrema wBerHoro Tezesugenua NTSC |[JI. 1, 2]. OaHaxo cucrema 
wuBeTHoro TexeBugeHun NTSC umeer pa HeOCTaTKOB, OCHOBHBIM 
H3 KOTOPHIX ABIACTCH CJIOXKHOCTh OCYUIECTBICHHA Nepesqayn x 
rIpHeMa IBeTHOTO TeJIeEBH3SHOHHOTO H300paxeHna. 

B crarpe mocrapjena 3afaua O6CyYAHTb HeKOTOPHIe cocoon 
nepelaun WBeTOBOH HHOPMallMH B COBMeCTHMOHM CHCTeMe IBeT- 
HOO TeJ@BUIeHHA, LaTb A@HaJIH3 HEMOCTATKOB AMePHKAaHCKOH CH- 
cremp) NTSC u noOKa3aTb BO3MOX%KHOCTb yCTPaHeHHA HEKOTOPDIX 
HENOCTATKOB IPH PalHOHAIbHOM HCHO/Mb3OBaHHH Te/eBH3HOHHOrO 
cranyapta CCCP. 


1. TpeGopaHHaA K KaHalaM CBA3H B COBMeCTHMOH CuCTeMe 
UBeTHOFO TeJleBHAeCHHA 


Tina BOCMpOM3BeEeHHA WBeETHOFO TeJIEBH3HOHHOrO H300paxKeHHA 
TpeOyeTca MepexaTb TPH JIHHCHHO He3aBHCHMble HHPOPMAaLMH, 
BCIENCTBHE 4YerO HeEOOXOZHMO HMeTb TPH He3aBHCHMbIX KaHavia 
“CBA3H. 

V306paxenue B CHCTeMe WBETHOFO TeACBHICHHA, KAK H3BECTHO, 
MOMKHO NepesaBaTb TPeMA CHTHA/IAMH: CHTHAaIOM, HECYULMM HH@op- 
MallHIO APKOCTH, — APKOCTHBIM CHTHA/IOM, AaHaJOrH¥HbIM TOMY, KO- 
TOPHI HCHOb3yeTCA B YEPHO-6eIOM TeeBHAeCHHH, H ABYMA LOMOs- 
HHTCJIbHBIMH CHTHaaMH, OMPe eI AIOWLHMH LBETHOCTb Ne peaBaeMOro 
H306paxKeHHA (HACBILWEHHOCTb H WBeTOBOH TOH) [JI. 3]. 

Orcioma BBITeKaeT, UTO AIA NepesqayH UWBeTHOrO Te/IeEBH3HOH- 
“HOTO H306paxKeHHA HEOGXOJMMO HMCTb APKOCTHBIM Kahal HW Ba 
I[BeTOBbIX KaHaa CBAS3H. 

Bce mMHoroo6pa3sve cnoco6oB nepexayH UBeTOBOK HHOpMalHH 
B ONHOBPeMCHHOHM CHCTeMe WBeTHOrO TeIeEBHJCHHA MOXKET ObITb 
pa3qevyleHO Ha Ba BHA: 

1. Tlepeyaya wpeTosoli uHpOpMalHH B CneKTpe ApKOCTHOrO 
‘curHada (COBMELLEHHBIe CIeKTPH). 

2. Tlepegaua WBeTOBOH HHOPMalMH BHE CIeEKTPa APKOCTHOrFO 
curHasa (pa3HeCeHHBIe CIeKTPBI). 

PaccMOTpHM HeKOTOpbie cnocoObl Mepexaun uUBeTOBOH HHMoOp- 
MaUHH B CHEKTpe APKOCTHOrO CHrHasa. 

ApKocTHB curHat B cucreme NTSC nepegaetca B npeseax 
CTaHJapTHOw MOOchl YepHO-Oe/10rO, KaHaa MeETOAOM aMIMTY HOH 
MOLYAAWHH HecylleH paqMonepesaTunka H300paxKeHHA H MOKET 
IIPHHHMATbCA Ha MPHEMHHKH YepHO-Oes10ro TeTeBUACHHA. 

TlonoaHuTesibHad IWBeTOBad HHPOpMallMA NepewaetTcA MeETOJOM 
AMILINTY HOH MOAYAALHH IBYX MOJHeCYUMX, HAXOLAWMXCA B KBad- 
patype H pacnO/IOxwKeHHEIX B CMeKTpe sApKocTHoro curHaa. Mo- 
JYAAWMA OCYULeCTBAAeTCA TBYMA WBeTOBLIMM CHrHatamu. B kaue- 
cTBe TaKHX CHrHaJIOB MOryT ObITb BbIOPAHI, HaMpHMep, Ppa3HO- 
cTHple curHaipt E, ,u EL, , Oanako MO NpHuHHaM, yka3aH- 


HEM HMKe (cm. Maparpap 2), B cucteme NTSC sni6paupt pas- 
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HocTHBIe curHasbt EQ (keTO-3e/1eHO- “Try pily pHbii) u £, (cHHe-3eue- 
HO- -OpaHkeBbrit). : 

B wannol cucreme ucnobsyercA OalancHad MOLY AAUKS Oye 
HECYUJAX, MPH KOTOPOH MepezaloTcd TOKO OOKOBbIe NOMOCHI 
uacTor. IIpH C1Ox%KeHHH MOAYAMPOBaHHHBIX CHTHAJOB MOAHeCy Mad: 
yacToTa MoOayyaeTCaA MOY/JHpOBaHHOH Kak no dase, Tak UM M0’ 
amiautyze. MrHOBeHHOe 3HaueHHe aMIVIMTYAb NOAHeECyWeH MpH- 
6AH3UTCbHO MPONOPUHOHAJIbHO HaCHIWeHHOCTH WBeTa, a asa TOL- 
HecyileH MpOnOpunOHatbHa IBeTO~ 
BOMY TOHY H300paxKeHHA, 

BexTopHanh j\WarpaMMa, TIOKa3bl-. 








En-Ey Fy 
1f4 é ee BalollanA OTHOCHTeJIbBHOE NOJIOKeCHHEe 
aN 
Pd 
Be \ 
£ \ 
< Dre 
\ se 
-\ 
\ 
f Eg-ty 
2,03 





Puc. 1. Bexropyaa guarpamma, Puc, 2. Yacrotuble xapakTepHcTHKH aApKOCT- 

NOKA3bIBAIOWad OTHOCHTeAbHbIe HOO H UBETOBBIX KaHaOB paquonepenxaTunka 

(a3zOBble Yrabl CHHXPOHH3Hpylo- B cucteme NTSC 

WleH MOCLINKH H LIBETOBbIX pa3- /—SpKOCTHDIM KaHaa; 2--KaHaa J; 3—Kanaa Q 
HOCTHBIX CHPHalOB 


J—onopHan qdba3sa cHuxXponocbiaknu; 2— 
ILBETOBOM CHrHad 


BEKTOPOB LUBCTOPa3HOCTHBIX CHrHaJIOB H CYMMApHOrO BeKTODpa 
CHrHala WBeTHOCTH, NpHBemeHa Ha puc. 1. 

TlomHecymaa uacrota B cucreme NTSC BEIO pana paBHOH Npn- 
MepHo 3,08 #22ey. Tako BblOop NosHecylleH OrpaHH4MBaeT BepXx- 
HIOIO MOMOCY YaCTOT WBETOBbIX COCTABJIAIOWWUX CHTHaa, BCJeL- 
cTBHe 4ero Tepewaya HX OCYIIECTBIAeTCA C YACTHUHLIM MO MAaBe- 
HHeM OOKOBOH MOMOChI 4YaCcTOT. 

SApkocTubli curnat (£,) Mw UBeTOBbIe pa3HOCTHbIe CHrHaJbl 
(Eg u £,) B cucteme NTSC BripaxkatoTca yepe3 MepBUYHble WBeTa 


R, G, B caeaywmumMu ypaBHeHHsMH: 


E,=0,3E, + 0,59E, +0,11E,: (1) 
E,=0,21£,—0,52E, + 0,31£,: (2) 
E,=0,6E,—0,28E,—0,32E ». (3) 


[lBeTOBble CHrHaJIbl, OOecneynBalOWlHe ,OKpacKy” H306paxe- 
HHA TIpH MpHemMe Ha MPHeEMHHKH UBeETHOTO Te/IEBHACHHA, MOryT 
nepewqapaThen Cc Oomee y3kKOH MOMOCOH 4aCTOT, YeM APKOCTHHIH 


3) 
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curHal. B cucteme NTSC nowoca uactoT sApKocTHOrTO KkaHaJia 
papHa 4,2 m22y HM OFpaHHYMBaeTCA Pa3HOCOM HeCYIMX MepesaT- 
UHKOB H306paxKeHHA H 3BYKOBOFO CONpoBORAeHHA (4,5 m22y). 

Tlomoca uactot KaHata 7 cocTaBaseT mpumMepHo 1,2 mz22y, a 
KaHata Q—0,6 m2zzy. DKCHeEPHMeHTHI B OOACTH PH3HOJIOPHH IWBeT- 
HOrO 3PpeHHA WOKasaiH, YTO MPH TaKOM UIMpHHe NOOCH YaCcTOT 
IIBETOBEIX KAaH@IOB MOMKHO NOJYYHTb YIOBMeCTBOPHTebHOe I[BeT- 
HOe TeJIEBH3SHOHHOe H300parxKeHHe. 

Vineau3HpoBaHHad YacTOTHaA XapaKTepHCTHKa APKOCTHOFO H 
IIBeTOBLIX KaHaloB mepexaTunKa cucTempl NTSC mpnpenena Ha 
puc. 2 

Jaa TeleBu3HOHHOTO cTaHZapTa, MpHHaToro B CCCP, wupuuna 
NOOCEI MpomycKaHHA WBeTOBEIX KaHaoB / Hw Q OKHA ObITb 
Goipme 1,2 m“zey u 0,6 m22y COOTBETCTBEHHO. 

Mex yy MapamMeTpaMu pa3viowKeHHA HW TpeOyeMOM WINpPHHOH M0- 
NOCHI TIpOMyCKaHHA Kahala CYIWIeCTByeT CBA3b, Ha OCHOBaHHH KO- 
TOPO HETPYAHO YCTaHOBUTb WAMPHHy MOOCHI WpomycKanuA IBe- 
TOBOrO KaHa/la JIA OAHOTO CTAaHAapTa, CCIM H3BeECTHO TpeOoBaHHe 
K momoce WIA KaHasa Apyroro cTraHAzapTa Mp yCOBHH COXxpaHe- 
HHA TOH 2#Ke WBeETOBOM YeTKOCTH. . 

OnpeyeuM, CKOIbKO BpeMeHH * ToTpeOyeTcaA AIA Mepelain 
BEPTHKAIbHOH UWBeTOBOH MOJIOCHI WHpHHOH 6;, paccMaTpHBaemMonw 
NO MpeeIbHO MAJbIM YIJIOM 4%, MO KOTOPBIM yxKe HauHHaeT 
Pa3ZIHYaTbCA IBETHOCTh STO MoocH. EctH CKOpOCTb ABWKEHHA 
ya Vo, TO : 


‘= (4) 
01a OL: (5) 

= ph 6 
Uy = temp (1a) ’ ‘ ( ) 


rye 
L—paccTosnue paccMaTpHBaHH”A; 
p—dopmaT kazpa; 
h—pspicota Kapa; 
t mp —TepHOA CTPOUHOH YaCTOTH; 
(1—a)—KoaddulenT foTepH BpeMeHH Ha OOpaTHEI xOW CTpoU- 
HOH pa3BepTKH. 


Moncrasup ypasHenua (5) nu (6) B ypaBHenne (4), Nory4HM 


1- (7) 


_ temp (1 — a) ao 
h p 


BeauynHa — onpeneaserca H3 YCOBHA He@pasIMYHMOCTH CTPO4- 
HOM CTPyYKTYpbl pacTpa. Ec mpezebHEl yroul, MO KOTOPBIM 
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ucuesaeT JIMHeMYaTaA CTPyKTypa, PpaBeH @, a paccTOAHHe MexKAy 
UeCHTPaMH CTpOK—S,, TO 


6, = La,: : (8) 


h ; 
i= , 
2= Fab (9) 





rire 
Z—HOMHH@JIbHOe YHCIO CTPOK pa3/1OX%KeHHA, 
(1—b)—KoahduunenT noTepu CTpOK, NpuHxonAWUxca Ha O6parT- 


HHH XO. 
CpaBHHBaa ypaBHenna (8) u (9), HMeem 
L l 
ho doz (1—b) at) 


TlogcraBian ypapnenne (10) B ypaBHenue (7), nowy4uM 


eee 5 (1 —a@) lomp 
aay p(l—b)z - (11) 


Ilo dopmywte (11) MoxHO OnpeReAHTb AIMTCIbHOCTb Mpee/IbHO 
Y3KOH MOJIOCH, KOTOPan NOJIexKUT Nepegzaue B wBeTax. Beanunna 
™ M03BOIM€T YCTAHOBHTb TpeOoBaHHe K MOOCe MpOMycKaHHA IBe- 
TOBOrO KaHala. Heo6Oxoyumo, 4YTOOH BPpeMA HapacTaHHA nepexo- 
HOH XapaKTepHCTHKH KaHasa ObIO GLI OAHOTO MOPAAKAa C Bpeme- 
HEM, HEOOXOAHMBIM JIA Nepeqaun MmpeleibHO y3KOH BepTHKavIb- 
HOH nooch. Mex Ay noocohH mponyckaHHa W BpeMeHeM HapacTaHHA 
TIEPEXOAHOK XAPaKTePHCTHKH CyWecTByeT O6pPaTHO MpoNopmHoHnab- 
Had 3aBHCHMOCTb. MOxXHO YCTaHOBUTb TpeOoBaHHe K MOMOce Mpo- 
My CKaHHA IWBeTOBOrO KaHavia (f,) B OAHOM CTaHJapTe, eCIH H3BeCTHA 
TpeOyemaa nowoca B Apyrom (f,). Ouwepuguo, 4To 


fi Te 

8 eee 12 

ra (12) 
rhe tT; H to—BPeMA MepewauhH MpeAeJIbHO Y3KOH LWBeETOBOHN TMOJIOCHI 
B TepBOM H BTOPOM CTaHapTax COOTBETCTBEHHO. 


TloqcraBiaa B ypaBHenue (12) 3HaueHuA 1, Hot. WIA pa3/Hu- 
HBIX CTAHLAapTOB, NOJYUHM 


hi = Rf, 
rae R—KoappuuwenT wepecueta u3 OAHOFO cTaHsapTa B Apyron, 
paBHbilt 
k—- Pi (1 — ay) (1 — &) tempo? (13) 


Pz (1 —a,) (1 — by) tompi22 | 


KosdpuunentT mepecueta u3 ctangapta CIUA sp crannapr CCCP 
papeo k=1,18. 
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TlockobKy JA @MePHKAHCKOFO cCTaHapTa WHPHHA NOVJIOCH 
yuacTOT KaHawa / MpHHATa paBHOl NpumMepHo f,=1,2 m22y, a Ka- 


Hala Q f,=0,6 M22u, TO JAA CTaHLapTa pa3sOX#RKeHHA, MPHHATOLO B 
CCCP, Tpe6yemMaa WHpHHa NOOCH AIA KaHasa / 6yneT nNopaaKa 
W=1,42 meey, a nan Kananma Qf,=0,72 meey. 


Tesl@BH3HOHHHIM cTaHaapT CCCP, mpenycmMaTpuBalolwHi pa3Hoc 
M@XK AY HeECYUIHMH.MepeAaTYHKOB H300PaxKeHHA H 3BYKOBOrO CO- 








a ce ae aaa er a Ame 


Puc. 3. YacTroTHble XapaKTepHCTHKH APKOCTHOTO H UBeTO- 

BhIX KaHaJOB PpakHonepewaTyHKa HM MPHeMHHKAa MO CHCTeMe 

NTSC, nepecuHTaHHon Aaa TeMeBH3HOHHOrO CTaHAapta CCCP 
J—sapkoctTHbid KaHaa; 2—KaHaa J; 3—kanaa Q 


TIPOBOKNeEHHA B 6,5 M22yY, NOSBOACT NOMYYIHTb MOMOCY YacTOT 
APKOCTHOTO KaHa/la paBHOH NpHMepHO 6 M224. 

Ec.ld IpHHATb cnoco6 Nepean WBeETOBOH HHOPMALMH, HCHOVIb- 
3yemMBIi B cucTteme NTSC, 1a craHazaptTa yepHo-Oes0ro Te1eBHe- 
HHA CCCP, To, B COOTBETCTBHH C NOJIYYeCHHEIMH paHee 3HAYCHHAMH 
IWHPHHbI Wosoc Avia KaHatoB / uv Q, Noy4YHM HAeaH3HpOBaHHbEle 
YACTOTHbIE XapaKTEPHCTHKH APKOCTHOTO H IBeTOBBIX KaHaJIOB, 
Tipe ACTABJIeHHble Ha puc. 3. 

IipH mepenaye UBeTOBOH HHMOPMAaUHH B CIeKTpe APKOCTHOTO 
CHrHa1a HMCMOIb3yeTCA MeTOA TlepeMexKeHHA cieKTpOB. Bo3mox- 
HOCTb M@€Ppe€M@XeHHA CHEKTPOB APKOCTHOFO H UBeETOBbIX CHIHaJIOB 
oO6yCJOBIeHa TEM, UTO OCHOBHAA YACTb JHEPIHH APKOCTHOFO CHrHaa 
pacno.loxKeHa B MOTOCe YCTOT He HeMNPePbIBHO, A JHCKPeTHO, H 
cCocpeOTOUeHa OKOO CTPOYHOH YaCTOTH!E MH ee rapMOHHK. Ecvn 
IBeTOBYIO NOMHECYILYIO BLIOpaTh HEYETHOH TaPMOHHKOM NOJIOBHHE 
CTPOUHOM YACTOTHI, TO CMeKTP WBeTOBOTO CHrHala OyyeT pacno- 
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JlaraTbca B CBOGOMHbIX HPOM@KYyTKAX CNeEKTPa APKOCTHOTO CHI- 
Hala WH, IPH HaIMYHH HeEOOXOAHMBIX CPeACTB pasAevIeHHA Ha NpH- 
@MHOM CTOpOHe, MOXKeT ObITb BbINeEeH H3 CMeKTpa APKOCTHOTO 
CHrHala. | 
IIpH STOM nOMexa, BO3HHKaIOUad B APKOCTHOM KaHaJle OT 
WBeTOBOrO CHrHasa, OKa3bIBAeTCA B MpOTHBOda3se B ABYX CMeXK- 
HbIX Kapax H, BCI@ACTBHE HHEPUMOHHOCTH 3puTe/IbHOrO BOCIpHA- 
_ THA, 6y eT B3AHMHO CKOMIIeHCHpOBaHa. OHaKO KOMIMeHCallHA MOJy- 
-YaeTCH HeNOMHOK, MOSTOMy MpH BbIOOpe BeVIHUHHEI NOAHeCyWeH, 
pacnOvIOKeHHOH B CIeKTpe APKOCTHOFO CHrHaa, ClehyeT HMeTb 
BBHILY, 4TO MOMeXa MIPOCMATPHBaeTCA Ha MIPHEMHHKAX YepHO-Oe.10ro. 
TeCBHACHHA B BULe Mapa3MTHOrO CHrHaa (CeTKH). 
Tipw6.1m2KeHHOe 3HAYeHHE MOAHECYINeH YaCTOTH B NPHMCHeHHH 
K T@e@BH3HOHHOMy cTaHsapTy CCCP MmoxeT ObITb MO/IyYeHO KaKk 
pa3sHOcTb M@#KAY PpaHu4yHOM yacToToH spKocTHoro KaHaja (f,,) | 


HW WHPHHOH MO10CHI (f;) KaHala Q, 


Moaaran f,,=6 mezy u f,=0,72 mezy, nNony4uMM 3HayeHHe 


nomwecyme uacroTtH f,=—5,28 mezy. Tloayuatoulancd pH 9sTOM 
momexa (ceTKa) Ha MpHeMHHKaX uwepHO-Oe0ro TeTeBHeHHA NIpH 
npHeMe IBeTHOrO H306paxeHHA OyMeT HMeTb Govee MeJKy!0 CTPyK- 
Typy, wem B cucteme NTSC. JleiicrsureabHo, ecu moTpebosatTp, 
UTOObI YIIOBOH Pa3Mep 2/IEMeHTAa ,CETKH“ B TOPH3OHTAAbHOM Ha- 
TPaBeHHH Gb PaBHEIM JIA pasHbIX CTaHAapToB, TO KoadpulneuT 
mepecueta 3HaveHHA NOAHeCyuleH YaCTOTHI OyzeT paBeH Koaddu- 
UHeHTY MepecueTa JIA WIHPHHEI Nowoc KaHasoB J u Q (dopmyvia 
13). B stom cayyae (R=1,18) 3HayeHMe NogHecylleH 4YaCTOTHl 
UIA TeEBH3SHOHHOLO CTaHgZaptTa CCCP 202KHO 6bITb paBHO 4,2 M22y. 

Mepezayy WBeTOBOH HHOpMalHH B CMeKTpe APKOCTHOTO Cur- 
Hala MOMXKHO OCYINCCTBHTb TakK#Ke Ha JBYX Pa3HECeHHbIX MOHE- 
cymux uacrotax. Jlvia ympouleHHaA CXEMbI TIPHeEMHHKa HW COKpa- 
WI@HHA MOJIOCHI YaACTOT, 3AHHMACMOH IBETOBbIMH CHrHa/laMH, Lleie- 
coo6pa3sHo MepewaBaTb MOAHeECyUlyiO YacTOTy H OHY OOKOBYIO: 
nomocy uactoT. B 3sTOM cay4ae LWBETOBbIe Ppa3HOCTHbIe CHrHaVIbI 
MOryT ObITb BHIAeeCHbI Oovee MpOCTHIMH CPeACTBaMH, YEM B C/ly~ 
uae MOAYAIAWHH NOAHECYWMX, HAXOAAWMXCA B KBadpatType. 

Mi yeatu3upoBaHHble YaCTOTHEI€ XapaKTePHCTHKH’ IWBeETOBBIX H 
APKOCTHOTO KaHaJioB Jaa nepezauw curuatos Ey, Eg u £, u30- 
6paxeHbl Ha puc. 4. 

Tleppaad NoxHeECyUlad YaCTOTA MOXKET ObITh B3ATA HEYETHOH rap- 
MOHHKOH MOJOBHHbI CTPOYHOM YaCcTOTHI. OTa NosHecyulad OyAeT 
YaCTHYHO KOMMCHCHPOBATbCA 61arodapA HHEPWHOHHOCTH 3PHTeJIb- 
HOrO BOCIPHATHA TAK 2%Ke, KAK YACTHYHO KOMMCHCHPYIOTCA OOKO- 
BLI€ YACTOTH! WBeETOBOM HHdopmMaunn B cucTteme NTSC. 

Jlia TOrO 4TOGHI pasHOCTHAA YACTOTA, NOMyyalOWaAcA B Pe3yVIb- 
Tare 6HeHHA ABYX NOMHECYIUMX, Oblia TOuKe HeYeTHOH TapMOHH- 
KOM MOJIOBHHBI CTPOYHOH YaCTOTH, BTOPpan NOAHeCyUlaA BbIOHpPaeTCA 
rAPpMOHHKOH CTPOUHOHM YaCTOTH. 


9. 
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Jif YMCHbUICHHA MepeMeuleHHA TOURUHOM CTPyKTYpbl MH Myapa 
B TepBoH NosHecyuleH MOMKeT OBITb BBeEeH CKaYOK da3bE 90°, 
a BO BTOpOoH nogzHecymeHh—cKayoK da3pt 180° (B o60HX cary4aax 
IOM€peMeHHO B Hayate KaxZOrO Noma) [VI. 5]. 

CieqOBaTeIbHO, MepBan MOAHeCyWaA MOMKHA MepemaBaTbCcA B 


Bue 
l Te 
| cos be (" + 7 |Femt “| (14) 


te fag 


Mee 





4imeed 


374 meeu 
Emeeu 
Puc. 4. UacroTubie xapakKTepHCTHKH APKOCTHOTO UH I[BeTOBbIX 


KdHdaIOB C ABYMA NOAHECYUIHMH 
J—SApKOCTHbIA KaHal; 2—KaHaa J; 3—KaHan Q 


a BTOpad NOAHeCyWulad B Bue 


cos 2=Mfont + 2 | (15) 


rye m HW A—iWevble YHCa, 
Femp—CTPpOdHad YacTOTA. 


Pa3HOCTHaA YaACTOTAa MOKET OHTb BbIPAaKeHa KaK 


cos be ame + 2] Geen ia 2| (16) 


u 6yleT Ce€MOBaTb Ha H306paxKeHHU co caBHTOM B 90 u 180°. 


Ilepenaya WBeTOBOH HH(POpMaLlWH MeTOAOM Pa3HECeHHHIX TOZ- 
HECYIIUX MO3BO/IAeCT YMPOCTHTb KOHCTPYKUHIO IPHEMHHKOB I[BeT- 
HOrO TeJIGBUACHHA, TaK KaK OTMaaeT HEOOXOUMOCTb B OMOMHH- 
TCJIbHBIX CHHXPOHH3HPYIOWUX MOCbIIKaX HW CJIOXKHBIX WeMAX CHH- 
XPOHH34UHH NOJHECYINIHX. 

CyleCTBeHHbIMH HeOCTATKAMH JaHHOrTO MeTOJa ClelyeT cuH- 
TaTb: 

1. CyxeHHe APKocTHOrO KaHaJla, a CeOBAaTeIbHO, H MOTepA 
UETKOCTH IBeETHOFO TeJIEBH3HOHHOFO H306paxKeHHA B YePHO-G6evIbIx 
eTaiax MO cCpaBHeHHIo c cucTemoH NTSC. 
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9. Ypenmuuenve MepeKpecTHHIX MOMEX 3a CHET. 

a) 6ombiieh sHeprHu B CHTHaJe UBeTOBOH HHPOPMAaLHH BBHLY 
HaJIHUHA NOTHECYUIMX; | 

6) Heno1HOH KOMNeEHCaMMM PasHOCTHBIXx COCTAB/IAIOWHX CHrHa- 

JIOB. | : 
3. YKpynmHeHve CTPyKTYPbl Mapa3HTHbIX IMBeTOBHIX CHIHaJIOB. 
PaccmoTpeHHble cmocoOb nepeszayH UBeTOBOK MHOPMalHH B 
CneKTpe APKOCTHOTO CHTHaa NO3SBOAIOT MOT MOJHOCTbIO 
COBMeCTHMYIO CHCTeMY I[BeTHOrO TeJIEBUACHHA. 

Onnako nepezaya UBeTOBOH HHPOpMalHH BHYTPH CHEKTpa APKO- 
cTHOrO CHrHala HMeeT H CYLIeECTBeHHbIe HEOCTATKH. 

1. Ha akpaHax MpveMHHKOB YepHOo-6esoro TeeBHAeCHUA NOAB- 
AMeTCA NMapa3sHTHbli IBeTOBOH CHIHa.l. 

9. CHwKaeTCA UeTKOCTh TeIEBH3HOHHOFO H300PaxKeHHA NO APKOCT- 
HOMY KaHaly. CHwKeHHe 4YeTKOCTH OObACHHeETCA TEM, HUTO B 
APKOCTHOM KaHasle IIpHeMHHKOB MOMaBAeTCH yuactoK 4acrorT, 
pacMOJIOKEHHEIX OKOJIO WBeTOBOH momHecCyleH. OTO MemaeTcA C 
WeIbIO YCTPaHeHHA OCMAGJEHHA HaCbIIeHHOCTH IBETOB, HMelowusero 
MeCcTO IIPH OZHOBPCMeCHHOM NMOABJICHHH IBeTOBOH WMHDOPMAaIHN Ha 
KaTOMaX HW CeTKaX TPYOKH IWBeTHOTO TeeBHCHHA. 

3. Tlonsaiotca MepeKpecrHble UCKaKCHHA. 

4. Tpe6yeTca *weCTKad CHHXPOHM3alHnA momHecyueH Cc 4acTo- 
TOH CTPOK. 

PaccMOTPpHM Tellepb BapHaHTbl Mepeladn UBeTOBOM HMHPopMa- 
IMM, PaCMOIOwKeHHOK BHE MOJOCHI YacToT APKOCTHOFO KaHala. 
B 2aHHOM ciy¥ae WBeTOBaH MHPOpMallWA MOXKET OHTb nepesana 
KaK Ha MOHeECyYIMX WacTOTaX, TaK H Ha OTJC/bHBIX HECYWIAX. . 

[pu nepegaye mBeToBo HHOpMallMH Ha NOHEeCY Wx MOXKHO 
IIPHMCHHTb KaK KBaApaTyPHylO MOJYAAUHIO NOMHCCY IMMA, Tak H 
MOJLYIALHIO “ABYX Pa3HeCeHHHIX MOAHECY MINX. TIpH mepenaue 1Be- 
TOBOH HHOPMAaHH Ha BHIHCCeHHEIX MOAHECYWMX MOABACTCA HE- 
O6XOMHMOCTb pacUIHPeCHHA MOJIOCHI MporyckanHA padnonepedaTIHKa. 
Pacwimpenne MOOCH MpONyCKaHHA MPHBOANT, BO-NEPBEIX, K y MCHb- 
HICHHIO MOLJHOCTH H31y4eHHA paquonepemaTunKa H, BO-BTOPHIX, 
K H@BO3MO2%KHOCTH HCfO/Tb3OBaHHA Cy ULCCTBYIOULHX pamquonepeat- 
YHKOB YepHO-GeOroO TeeBHAeCHHA AAA WBeTHOTO TeICBUSHOHHOTO 
petulanua. MeTox nmepeqauw WBeTOBOH HHPOpMaUMH Ha BEIHeCeH- 
HbIX MOJHECYWHX MOXKeT HaHTH MpHMeHeHHe B HEKOTOPHIX CHEM: 
QbHEX CLYYAAX, HApHMep B PCTPAHC/ALMOHHEIX AMHHAX WH PalO- 
JMHHAX Tepe ABHXKHBIX Te/ICBHSHOHHDIX CTaHUHit. 

Mepenayy wBeTOBOM HHOpMalluH B CJTy4ae PasHeCeHHEIX CHeKT- 
pOB pallHOHaIbHee BeCTH M0 OTIeIbHOK AnHuK cBxA3H. J[pa UBeTO- 
BHIX CHrHaa MOryT ObITh MepeaHbl Ha OJHOH HecyluleH “acToTe. 
Ilia cokpauleHHA 3aHHMaeMOM MOJIOCHI YacTOT BOSMO2#KHO BeCTH 
nepemayy Cc MosaBeHHOH OoKoBOn nmomocoH uacToT. OH UBeTO- - 
BOH CHIrHal MOKeT NepelaBaTbCA MCTOAOM AMIVIHTY HOH MOLYA- 
iuu Hecylle, a BTOPOM CHTHaA—MeTOAOM nogzHecyueh YacTOTH, 
yaKKe C MOLABICHHOH G6oKOBOH MOOCOH YacrToT. 
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UacroTHble XapaKTePHCTHKH patwHOKaHaa NIH repezaun UBeTO- 
BOM MH@OPMalHH Ha OTLeIbHOH HecyuleH 3a Npeneramu nmoOwOCHI 
MpONyCKaHHA APKOCTHOFO KaHalla H300paxkeHb na puc. 5. B xzau- 
HOM CJly¥ae, AIA TMepewauw IWBeTHOrTO wH306paxeHHA, Novioca 
TaCTOT PacUIMPAeTCH MPHMepHO Ha 4 m2ey. Tlomocy yacrot, 3a- 
HHMaeMylO IBeTOBOH MHopMattnel (pyc. 5), MoxHO JONOHH- 
T@JIbBHO COKPaTHTb, TIPHM@HHAA MeTOL “aCTHYHOrTO Mepemexenna 
CNEKTPOB. 

[Ipu mepegzaye useToBo nHdopmMauun 3a npezeazamn mowocHI 
MpPOWyCKaHHA APKOCTHOrO KaHaJla HCK/OYaIOTCA HEOCTaTKH, MpH- 
cylulMe MepBoMy cnoco6by nepezayH wBeTOBOH HHpoOpMaynn, 
a MMeCHHO: 





Puc. 5. Yacrotuble xXapakTepHCTHKH APKOCTHOTO HH UBeTOBBIX 
KaHaJlOB Pd RHOMepewaTYHKOB C Pa3HCCCHHbIMH CMeKTpaMH 
/—APKOCTHLIA Kanada; 2—KaHal J; 3—Kanan Q 


o 


a) HCKONaeTCA Napa3HTHHI UBeTOBOM CHrHa. B MpHeMHHKAaX 
yepHoO-Oe10ro TeIeBHAeHHA; 

6) MOBBbIMaeTCH YeTKOCTb IBeETHOTO TeJI@BH3HOHHOTO 430- 
OpaxkKeHHA B YePpHO-OeJIbIX eTAalAx; 

B) YMCHbIIaIOTCA MepeKpeCcTHbIe HCKAKeHHA; 

r) CHWKalOTCA TpeOOBaHHA K (Pa30BOH XapaKTePHCTHKE APKOCT- 
HOrO KaHaia B OOaCTH BePXHHX UAaCTOT. 

HemoctaTKomM repezauu UBeTOBOH HHPOpMaluH 3a npezertamu 
APKOCTHOFO Kahala ABJIACTCA HEOOXORMMOCTH PaCUIMPeHHA MOVJIOCHL 
yYaCTOT YepHO-Oesoro Kahala WIA Nepesayd WBETHOTO TeeBH3H- 
OHHOrO H306paxKeHHA. B stom ciyuae He O6ecneunBaeTCA NOWHaA 
COBMeCTHMOCTb IBeTHOH TeIG@BH3HOHHOH CHCTeMBI C YepHO-O6e10H, 
TaK KaK TIOJHBIM WBeTHOH Te/JIEBH3HOHHHIM CHPHa/l He yK/abiBaeTca 
B CTaHapTHylo Mowlocy YepHo-6e1oro TeeBHeHHA. OsHaKO B He- 
KOTOPHIX Cay4aHxX aHHHH cnocoO6 mepenmayu MOxeT HahTu 
NpHMeHeHHe, TaK KaK OH NO3BOAeT YJYULIHTb KAaYeCTBO WBeTHOFO 
‘Te@JIGEBH3HOHHOFO H300paxKeHHA TPH NMpHeMe Ha IIPHEMHHKH LIBeT- 
HOrO TeIeBHACHHA HW KaveCTBO YepHO-Sesoro U300paxKeHHA TIpH 
MpHeMe WBeTHOTO H300PaxKeHHA HA MPHEMHHKH YepHo-Oevoro Tee- 
BHJeCHHA. 


12 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


2. WcKa)KeHvsA, BOSHHKalouMe pH Mepezaye WBETOBON 
HHC*OpMallMH B CHCTeMe LBeTHOrO TeleBHAeHHA NTSC 


logHecyulaa uacrota B cucteme NTSC spi6pana paBHOu MIpH- 
mepuHo 3,58 mzzy, mpH 3TOM WBeTOBad HHOpMallHA MepelaerTca 
C YACTHYHBIM MOMABJIGHHeEM BepXHeH OOKOBOH MOMOCbI YaCTOT. 





E 
Y x 
‘ \ 
S|. 
8 | 
er 
Y x 
K : 
i fy | 
| 8 
| S| 
uP?! ' 
6) | E, 
| 2 fosinwt ff 90° u,t 
Ei 
@ ! y 
ae Oe! SaSeeeN GSPAN: ean END BEEN £4 
4 Pi 3G 4 5 meey 


Puc. 6. Cundasupie WH KBaapaTypHble COCTABAAIOWHeE pH 
mepelmave C ONHOH SOKOBOH MOAOCOH 4aCTOT 


Kak H3BeCTHO, MOAYJIAWHA C YACTHUHBIM NOaBJICHHEM OOKOBOH 
NOMOCbI UaCTOT MPHBOJUT K MOABJICHHIO KBaPaTyYPHbIX COCTABJIALO- 
mux curHana [J]. 6, 7,8]. Ha puc. 6 noKa3aHbl YaCTOTHaA xXapak- 
TePHCTHKA WBeToBorO KaHajia / w ee CHHa3sHaA M KBapaTypHad 
COCTABIAIOWUNe, a TAK2KE COOTBETCTBYIOINHE BEKTOPHbIe AHarpaMMHbl. 
Ha pune. 6,@ noka3aHO COOTHOMIeHHE MeXK Ly WBeTOBOM NosHecy- 
cymei Eycoswt, KoTOpad MOXKeT 6bITb NOAaBIeHa, H HWKHeH 60- 
KOBOH nomocoh EL, cos(w—w,)¢: da3a MogHecymeh Kanata J mpH- 


HATa B KayecTBe OnNOpHOH da3pnl. Ha puc. 6,6 noKa3sanbl CHHasuble 


f 


COCTaBJIAIOULNMe CHrHavia (E, ui E;), KOTOPHle alot aMIMIMTy HY 10 
MOLYIAWHIO NomHeEcyuleH coswf H MpH BOCCTAaHOBJICHHH MOHE- 
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cylueH 4acTOTH] Ha NPHEMHOM KOHUe oOOpa3syioT MOVe3HbIH cBe- 
ToBOH curHaat £,, Ha puc. 6,6 moka3aHbl KBalpaTypHble COCTaB- 


amiouwe EQ u Fe, CHMMETPHYHO pacnOOKeHHBIe OTHOCUTEIbHO 


BTOPOH momHecylmeh, KOoTOpaA CABHHyTa Ha 90° MO OTHOIIeHHIO 
K ONOPHOK nowHecyuseH. Tlocre WeTeKTHPOBAaHHA COCTABJIAIOULAA Eg 
WaeT Wapa3suvTHy!O aMIMIMTYIHYIO MOYAAUHIO NOAHecymen sinwf 
KaHata Q. Ecau mpeanoio0xuTb, YTO NOmOca KaHalia Q Takan x*Ke, 
KaK WH KaHaia /, TO KBa-paTyPHble COcTaBIAIoWMe KaHasa J BHI- 
3OBYT MepeKPeCTHY!O MOY JIANHIO KaHaa Q, T. e€. B TaHHOM Culy- 
yae OyyT HM€Tb ME€CTO KBapaTypHbie NMepeKpecTHbIe HCKaKeHHA 
MexTy curHaamMu £o u Ey. 


KpoMe KBaJipaTyPHbIX HCK@KeHHH, KaK 3TO BHAHO U3 pH. 6, 6, 
6yMyT HM€Tb MECTO YAaCTOTHbIe HCKAKeCHHA CHIHAIOB KaHasa J, 

B cucteme NTSC xkpagpaTypHble MepekpectTHble HWCKaKeHHA 
OC1a6/IHIOTCH B HeEOOXOAHMOH Mepe 3a CY¥eT COKPAaLleHHA NOMOCHI 
yaCTOT KaHala Q nepex MOZYAWHeH UBeTOBOK MomHecyleh B Me- 
pematuuke. Curuant £, mepeqaeTCH CHMMCTPHUHbIMH OOKOBBIMH 


MOJIOCAaMM, HM@IOULHMH PpaHHyHylo wacToTy npumMepHo 600 Key. 
Curnan £,, nepey MovyauveH mogHecymeh, orpaHwunBaeTca 

mpumMepHo Jo 1,2 mzey. Tak Kak BeEPXHAA UW HHXKHAA MOJIOCH 4a- 

cToT curHaia Eg CHMMETPH4HE, TO KBadpaTypHble COCTaBAIOWNe 


B CHrHale OTCYTCTBYIOT H B KaHate / He OOHApyRUuBAaeTCA CHr- 
Hava £'9. Curnaa £, mepeqaetca C YaCTHYHO NOaBJIeHHOH Bepx- 


He OOKOBOH NOJOCOH 4YaCTOT, B pe3y/IbTaTe ero, KaK 9TO ObLIO 
MOKa3aHO BBIINe, B KaHaie Q 6ymeT CO3RABATbCA CHIHa KBAaLpa- 
TYPHBIX Me€PeKPeCTHBIX HCKAKeHHH. ITOT CHFHa HAXOAMTCA B IH- 
amna3soHe uacToT oT 0,6 go 1,2 mee. 

TIpHMeHaAA Nocwe MeTeKTOpa KaHaia Q HH3KOUACTOTHBDIA (PHIbTp 
c yuacToToH cpe3a 0,6 “224, MOXKHO YMEHDbILHTb Nepekpecruble 
KBapaTyPpHble HCK@KeCHHA MO 34NaHHOH BevIHYHHbI, YMeHbIMeHHe 
MOMOChI YaCTOT KaHasia Q HpHBOAUT K TOMY, 4TO BOCMpoN3Beje- 
HHe CpeHHX TO BeIHYHHE MeTasel WBeTHOTO H300paxeHHA OyTeT 
OCYILECTBIATbCA ABYMA WBeTAMM, Tak KaK NMpH HCKJIOUeHHH CHT- 
Hala EQ TpeyrOJbHHK UBeETOB Ha WBeETOBOM rpaPuKe BbIPOKMaeTcA 
B IIPAMYIO JIMHHIO. 

QKCHEPHMEHTAIbHbIe pPaOOTH, MpOBeAeHHble MpH BHIGOpPe CH- 
cTempt NTSC, moka3a1u, 4TO ONTHMAJIbHbIMH I[BeTaMH ABJIAIOTCA 
OPaHKeBHH HW CHHe-3eJICHbIH. 

Cie OBaTeIbHO, IWBeETOBAA OCb Ha UBETOBOM rpaduKe JIA y3Ko- 
MOJOCHOTO Kahala 2OJ2KHAa OBITb pacnoO#KeHa MO HalpaBsJIeHHIO 
33—213°, a MA WIHPOKONOMOCHOrO WBeTOBOrO CHrHa/a, HaXOJA- 
meroch# B KBaypaType,—BOAb ocn 123—303°. Jia gocTuxenna 
ONTHM@IbHOH Nepean WBeETHOCTH CpeJHHX NO BewM4HHE eTaleH 
H300paKeHHA BeKTOPH cocTaBialomux Ey u EL, MOAKHbI ObITb 


NOBEPHYTH OTHOCHTEBHO BeKTOpoB E,—Ey u E,—EFy ua yrou 33°. 
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B sToM cily4yae ypaBHeHHe MOHOTO CHrHaa WBeTHOTO H300paxe- 
HH OYAeT HMCTb BHI: 
E,,=Ey + [E, cos (wt + 33°) + Eg sin (wt-+33°)|.  (17} 


a) - 6) 


Eg 


33° 


Eg 





Puc. 7. BexTopyad JuarpamMMa wsBeTosporo curnana E, Ha 


BbIxOle OamaHcHoro MOyAATOpa (a); BEKTOpHad AuarpamMa 
WBeTOBOrO CHrHala Eg Ha BbIXOLe 6anaHcHOro MORyaATOpa (6) 
J—onopuaa cpasa cHHXponocbIAKH; 2—NOABACHHAd NOANECYULAN,; Eq: y= 


’ f 
BepxHHe 6oKoBble NOAOCHI; Eg: E ;—HWKHHEe 6OKOBLIE NOAOCHI 


6) 7) 






as 337 


ecses, 


ge een. 
sittt * 80") 





Puc. 8. BextopHaa AuarpaMMa, NoACHsIOWaAd paboTy CHHXpOHHOFO WeTeK- 
Topa KaHana / (a); BeKTOpHad AMarpaMMa, NOACHAIOMAA pa6oTy CHHXPOH- 
HOrTO jeTeKTOpa KaHata Q (6) 

J—onopHad cha3a CHHXpONOCcbIAKH; 2—BOCCTAHOBCHHAad NOAHCCyulaA 


BekTopHaad 2MarpaMMa IBeTOBLIX CHFHaJIOB Ha BbIXORe OamaHc- 
HHIX MOLY AATOPOB B epexaTunKe u3z06paxena Ha puc. 7. 3a onop- 
Hy10 dasy mpunata casa nodHecyuiel sin (wf + 180°), Curnas, 
HeCyWIMH IWBeTOByIO HHDOPMaLIMIO, MepewaeTCA wepe3s BbICOKOMA- 
CTOTHHH Kaha Hw TWocle Ae€TeEKTHPOBaHHA NocrynmaeT Ha ABa CHH- 
XPOHHBIX JeTeKTOpAa. 
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BekTopubie AHarpaMMBI, NOACHAIOLIMe paboTy CHHXPOHHBIX e- 
TeKTOPOB KaHaloB Q u /, H306paxeHb Ha puc. 8. CunxpoHHptit 
AeTeKTOp KaHaJa / (puc. 8,@) neTeKTHpyeT WBETOBY1O COCTABIHIO- 
myo £,; pw 3TOM CocTaBIAIOWLaA Eg HaxoaAllaicA B KBagpa- 


Type, HCKO"“aeTCA, TAK KaK OHA He CO32aeT AMIVIMTYAHOM MOny- 


a) | 3 
E ° 
I 


5) 








C * fF fF 4g 5 


Puc. 9. Cunipasnpie HW KBakpaTypHple CocTaBaAIOWMe, O6pa- 
3YIOWIHECA TPH MNpOxOKMeHHH UBeTOBOTO CHrHada Yepes 
(PHAbTP, HMCWIUHH XapaKTepHCTHKY C HaKAOHHOK uacTbIO 


AAWHH NOAHecylulel wacToThl. CHHxXpOHHbili AeTeKTOP KaHala Q 
(puc. 8,6) meTexTupyet cocraBasiomyio Ey u ucKmOyaeT cocTaB- 
aaimyio £,. Jia TOrO YTOObI HCKJHOUNTh YaCTOTHOe MCKaxKeHHe, 
OOpa3ytouleech MpH Mepezaye c NOMaBeHHOH G6OKOBOH nomocol 
B KaHaie /, HEOOXOAHMO B MpH@MHHKe MMeTb (DHuAbTpP, OOazaw- 
IWMH XapaKTePHCTHKOM C JIHHEHHOM HAKJIOHHOHM uacToio. TlogHecy- 
IaH YACTOTA NOJOKHA PacMO/MaraTbCA Ha HAKJIOHHOM 4aCTH xapak- 
TePHCTHKH, rae mponycKkaHue Ha 6 OO HwoKe MAaKCHMyMa. 
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Ilo xapakTepucruke Takoro (pHibTpa BHJHO, 4TO cHH(basHad | 
cocTaBJaioulad (puc..9,6) qelicTBUTeIbHO MepemaetTca 6e3 uCKaxKe-- 
HHA BO BCe€M AMama3zs0He YacTOT. OnHakKO KBaapaTypHad cocTas- 
JAIOWAA, OOPasylOllanca 3a CUeT HAKJIOHHOH YaCTH XapaKkTePHCTHKH 
(puc. 9,2), HeMmOcpeaCTBeHHO MpOABIAeTCA B KaHae Q Hu co3zaeT 
KBapaTy pHble MePeEKPeCTHBIe HCKAKEHHA, KOTOPHIC HEIb3A HCKJIIO- 
UHTb (PH/IbTPOM HHMKHHX YACTOT, TAK KAK OHH HAXOATCA B WHa- 
nmasoHe 20 0,6 mezy. Takum o6pa30M, IIpH MOMBITKe HCKJUOUNTD. 

_ YWaCTOTHBI€ HCKaKeHHA B KaHae / BEIOOPOM CHeunaIbHOH dopMbt 
XapaKTepHCTHKH KaHala / B MPHEMHHKe, MOABAAIOTCA JOMOJIHH- 
TeJIbHbIeC KBaLpaTyPHble NePeKPeCTHBIe HCKAKECHHA B KaHae Q, 

IIpopegeHHoe paccmMoTpeHHe ucKaxkeHnit B cucremMe NTSC no-. 
Ka3bIBaeT, UTO AIA YMCHbIICHHA MePeKPeCTHLIX KBaPAaTyPHbIX 
MCKaXKeHHH HEOOXOAMMO TOOCy YaCTOT OAHOTO H3 WBeTOBEIX CHr- 
Ha/IOB COKPaTHTb IIpHMePHO B Ba pasa. CoKpaulenne novocH 4a- 
CTOT ONHOTO H3 UBETOBLIX CHIHAaIOB MpHBOAMT K TOMY, 4TO cper- 
HHe MO BeJIMYMHE JeTaIH WBeTHOrTO H300paxeHHA OyzyT BOC- 
IPOH3BOAHTbCA AByMA WBeTamH. Jian mepexoya K ONTHMaIbHOK 
OpaH?K€BO-CHHE-3eJICHOH ABYXUBeTKe HeEOOXOAMMO MepeltTu OT pa3- 
HOCTHBIX CurHa0B Ep—Fy u E,—Ey k pasHOCTHbIM curHanam Ep, 
u £,. Ilepexoa k curnatam Egu E, B cBoio O4eEperb yCOKHAeT 


Kak Tlepelaioulyio, Tak HM NpWeMHylo anmapatTypy, 4TO ABJIAeTCA 
OJHHM H3 HeJOCTATKOB AM@PHKAHCKOM CHCTeMbI UWBeTHOrO Teve- 
BHJeHHA. 


3. Acnomb30BaHHe BOSMOMKHOCTeH TeeBH3HOHHOLO | 
cTaHjapta CCCP aaa nepezauv uBeToBOH HH*opmMalHnH 
BHYTPH CHeKTpa ApKOCTHOFO CHrHawda 


TeleBu3HOHHBIA §=cTanlapr CCCP mpenycmaTpusaer pa3Hoc 
MOXY HeECyYIMHMH pamMOonepeaTYHKOB H30O6paxKeHHA HM 3BYKOBOrO 
CONPOBOXK TeHuA B 6,0 mM2zy..MO%xXHO NOKa3aTb, YTO TaHHbIM pasHoc 
HeCylHX OOecMeyHBaeT WHPHHY NOWOCHI YaCcTOT KaHasa H306pa- 
2#KEHHA C 3aMacOM TIpHMepHO Ha | mzzey. TlostTomy uMeerca Bos- 
MOXKHOCTh NepeAaTb WUBETHOR TeJIEBH3HOHHOR H300paxeHHe C G6ovree 
BLICOKHM Ka¥eCTBOM, 4M 3TO MO3BOIMeT CucTema NTSC. 

J\1A Toro 4TOObI YBeJIMYHTb pa3spellaloulylo CMOCOOHOCTb IBeT- 
HOTO Te€/IEBH3HOHHOTO H300paxKeHHA B UYepHO-6eabIx jeTaAx, 
a TakKe OOeCMeYMTb OOMee MEIKYIO TOYeYHYIO CTPyKTypy pactTpa 
pH MpHeme Ha MPHEMHHKH YepHO-6e0ro TereBHAeHHA, 3HAaYeHHe 
NOMHeECyWleH YaCTOTH! OJDKHO ObITb BEIOPaHO NO BO3MOKHOCTH 
BHICOKHM. Bri6op Ooee BbICOKOrO 3Ha4YeHHA HOMHHaIa NOAHeCy- 
eH BaxKeH TaKxKe MOTOMY, 4YTO MPH 3TOM CIeKTP UBeTOBOM HH- 
opMallun GyzeT NepemexaTbcaA CO CNEKTPOM APKOCTHOrO curHava 
B ZWala30He MaJIOH SHEPrHH APKOCTHOTO CHurHawa. OnHaKo 6.1H3- 
KO€ PacnOvIOKeHHe NOAHECY Wek YaCTOTH K BepxHeh rpaHulle MOOCH 
MIPONYCKaHHA Te.IeEBH3HOHHOFO KaHasia MPHBOAHT K HeEOOXOAHMOCTH 
nepelauv WBeTOBOK HHPOPMALUH C YaCTHUHDIM NOAABIeHHeM BepxHeli 
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GoKOBOH MO0CchI Yacror. Kpome Toro, B 3TOM cay4yae UBeTOBaA 
HHopMauua OyeT NepenawaTecs B OOMACTH HAHOOAbIUIMX a3z0BEIXx 
HCK@KEHHH TeJIGEBH3HOHHOrO Kahala. 

Ilepeqaua wBeTroBOH HHOpMallWH Cc 4aCTHYHEIM MOMAaBAeCHHeM 
BepxXHeH OOKOBOK MOOCbI YaCTOT NPHBOAHT, KaK 9TO 6bIIO OTMe- 
YeHO B MIpeAbityulemM Maparpade, K MOABACHHIO KBapaTypHbIXx 
Ne€PCKPECTHBIX HCKAKCHHH H YACTOTHHIX HCKAKeCHHH WBeTOBBIX CHr- 
HaJIOB, a TaKKE K Tepewaye CpeAHHX MO BeHUHHeE JeTateH u306- 
paxkeHHA JByMA liBeTaMH. Kpome Toro, pacnosoxeHve nogHecyulelt 
YaCTOThI BOMM3H TpaHHI[bl MOAOCh! MpPOMyCcKaHHA MpHBOAUT K (pa- 
3OBbIM HCK42KCHHAM B IBETOBOM KaHaJle, KOTOPbIe MOryT BHI3BaTb 
HCKAKCHHA WBETOMePe ad, a TAK2XKE JOMOAHHTeCIbHbIC MepeKpecrt- 
HBI€ HCKAKCHHA APKOCTHOTO H IBeETOBLIX CHrHatoB. JIA yMeHb- 
IWeHHA STOTO adekTa Ha Mepemaioule cropone BBOAAT dasoua- 
CTOTHBI€ MPC AbICKAKEHHA, OAHAKO, BBHAY OKUMAIOWeroca HaIM4HA 
pas6poca dasouacTOTHBIX XAPAKTEPHCTHK y OTACIbHBIX 3K3EMIVIA- 
PpOB IIPHEMHHKOB, 3Ta KOPPeKUHA HE MOKET OWITb NOVIHOH. 

Fld yMeHbUICHHA HCKaKeHHHK UBETOBEIX CHTHA/IOB MOAHeCYyLLyIO 
YaCTOTY WeeCOOOpasHO PaCNOMORKUTb TAK, UTOGHI NepenxaBaTb o6e 
6OKOBbIe NOOCh YACTOT LBeETOBOH HHOpMaLLMN. 

Tip mepezaye UBeTOBHIX CHrHaIOB C O6CHMH OOKOBbIMH 110.10- 
CaMH YACTOT CpeAHHe MO BeJHYHHE eTawH WBeTHOrTO H306paxe- 
Hf OyAyT MepesapaTbcA TpeMA OCHOBHBIMH UBeTamH. TIpu atom 
OyHyT OTCYTCTBOBATb KBaApaTyPHble NepeKpecTHbIe HCKAKeCHHA H 
YACTOTHBIC HCKAKEHHA ILBETOBbIX CHIHaJIOB, T. @. y/ly4ulaeTCa Ka- 
4¥eCTBO NepeaBaeMOro UBeTHOrO H300panKeHHna. Kpome Toro, Bcren- 
CTBHE PaBeHCTBA MO/IOC WBETOBLIX CHFHAaJIOB LWBeETOBbIe OKAHTOBKH 
OOYC/IOBJIEHHbIE MeEPECXOAHKIMH MPOWeccaMH, CTAHOBATCA MeHee 3a- 
M€THBIMH. 

Kak ObI10 MOKa3aHO B NepBOM HMaparpade, 248 xopowlero Boc- 
NPOHSBeJeCHHA IBeETOB TPHMeHHTe/IbHO K TeJI@EBH3HOHHOMY CTAH- 
napTy Copetckoro Co1w3a gocTaTouHa Nosoca uacroT nopanKa 
1,42 meeu. 

UacToTta mosHecylmeH MOxeT ObITb ONpeneseHa Kak pa3HOCTb 
M@X Ty TpaHH4YHOH YaCTOTOH NOMOCh! NpOMycKaHHA Te/JIEBH3HOHHOTO 
Kahala WH WMPpHHOH OOKOBOH NoOOch UBeTOBOrO curHaa. Tlomaras 
rpaHH4HylO YaCTOTY TeVIEBH3HOHHOFO KaHaia paBHolt 6 m22y, nmouy- 
44M UaCTOTY WBETOBOH MOAHeCylWeH NpHmMepHo 4,6 «mzzxy. 

AA TOTO UTOOL! OCYULECTBHTh NepeMexKeHHE CNEKTPOB APKO- 
CTHOrO HM IUBeTOBOTO CHIHa/IOB; a TaKxKe OCTaOMTb MOMeXy Ha 
NPHEMHHKAX YepHo-Oe10ro TeeBHACHHA, HOMMHA UBeETOBOH nod- 
HeCylueH JOKeH ObITb HEYETHOH TaPMOHHKON MOAOBHHEI CTPOUHO! 
yacrTorTE. 

TloqHecy Wat YacTOTa MOKET ObITb BLIGPana, HalpuMep, Kak 585-a 
rapMOHHKA MOMOBHHbI CTPOYHOH YacTOTHI, T.e. paBHoh 4570312,5 2y. 
Tipu 9TOM movlyyeHHe HOMMHAaIa NOJOBHHEI CTpOuHO YacTOTDT 
oOecneynBaeTcCA AeeHHeM HecylleH c KpaTHocTbIO 13, 9 u 5. 

lH neatu3npoBaHHble XapaKTePHCTUKH MeperzaTuMKa WH NpHeMHUKA 
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COBMECTHMOH CHCTEMbI WBETHOFO TeJICBHCHHA JIA TeAe@BH3HOHHOrO 
cTaHnapta CCCP mpuBeyenpt Ha puc. 10. Bpol6Opannaa Bennunna 
nogHecyue wacroTbhl oOecneunBaeT Oovlee MejIKYIO CTpyKTypy 
MOMeXH (CeTKH) TIPH TpHeMe UBeTHOFO TeJIeEBH3HOHHOrO H306pa- 
2KCHHA HA NMPHEMHHKH YepHo-Ge0ro TeJleBHAeCHHA, OOMee BLICOKYIO 
pa3spelllalolly!oO CNOCOGHOCTb WBeETHOFO TeJJEBH3HOHHOrO U306pane- 
HHA B YePHO-OeIbIX WeTAIAX, YeM CHCTeMA IBeTHOrTO TeTeBHe- 
Hua NTSC. 

TlomexH B T@J1€BH3HOHHOM KaHaJie, KOTOPbIe MOryT BO3SHHUKHYTb 
B pe3ybTaTe OHeEHHA Me@XKTY YaCTOTOH pasHoca HeCyHLHX BHAeO- 


ty3 





G f 2 3 4 
pm ——-——-—— 4 57 yery —__—_——| 


8 meey 





4/4 





0 / rd 3 4 5 #6 7 


Puc. 10. Yactoruble XapakTepHCTHKH APKOCTHOFO H UBeTO- 

BBX KaHaloB mepedaTunHka H MpHeMHHKa, KOTOPbIe MOryT 

ObITb MPHHATLI JIA CTaHapTa uBeTHOrO TeeBHAeHHHA CCCP 
J—sApKOcCTHMIH KaHaA; 2—Kanaan R—Y nun B--Y 


CHrHaa H 3BYKOBOrO CONPOBOKACHHA H WBeTOBOH nmosHecyulel, 
OyAyT Take HEYETHDIMH TAaPMOHHKAMH NOJOBHHAE CTPpOUHOM 4a- 
CTOThI, TaK KaK BeJIHYHHA pa3snoca, paBHad 6,5 m22u, aBAAeTCA 
YeTHOH rapMOHHKOH (416-8 rapmMoHuKa) crpouHOf uacrors. To- 
STOMY HET HEOOXOAHMOCTH H3MeCHATb MapaMeTPbI CTPOUHOH U Ka- 
PpOBOH 4ACTOTHI B Te/JIEBH3SHOHHOM CTaHgZapTe CCCP aaa cHcTeMBI 
IBETHOrO TeAeCBHACHHA, KaK 9TO ObMIO CeaHO B Te/eBH3HOHHOM 
craugapre CLIHUA. 

IIpu nepegaye weeropoh HHdopMallwH C CHMMeTPHUHbIMH 60- 
KOBHIMH MOMOCAMH 4aCTOT HET HeOOXOAMMOCTH OCYLIECTBAATb KO- 
JIOPHMeETPH4eCKHE MpeoOpasoBaHHA Pa3HOCTHHIX CHPHAa/OB Ep—E 


y 
u E,—E, B pasnoctube curnamp Eo u E,. 
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YpaBuenhe MomHOrO CHrHala UBeTHOrO Hu3s06paxeHHA OyleT 
HMeTb BH 


E =eEy + [a (E,—E£,) sin wt +- B(E,—Ey) cos wf], (18) 


rye « H B—NnOCcTOAHHbIe KOSPPHUMeHTHI. 


BeKTOpHble 2HarpaMMbl IBeTOBHIX CHTHa/10B Ha BbIxose OalaHc- 
HBIX MOLYAATOPOB B NepewaTunKe H30Opaxenb Ha puc. 11. 

Eciv TIpHM@HHTb OanaHCHylO MOJYJIAWHIO, TO TOWHeECyUMe 4a- 
CTOTH OyAyT MOAaBeHb! H OyAyT NepewaBaTbCA TOMbKO OOKOBbIe 


a) 





Puc. 11. BekropHaa mHarpamMa upeTosoro cnruana Ep— Ey 


Ha BbIXOJe 6anaHcHoro MOAyAATOpa (a); BEKTOPHad WHarpaMMa 
uBeTOBOrO cHrHata E,»—Ey Ha BbIxode 6anaHcHOrO MOJy- 


aatopa (6) 
7—noazaBreHHad nomnecymaa; Ep—Ey, Ep—Ey—sepxune GOKOBHIE MOAOCHI, 
(ErR—Ey)', (Ep—Ey)’—Huxune OoKosple Nos0cbl 


MOJIOCHL YACTOT, KOTOPHIC Ha PHCYHKe H300PaxKeHbl CIMVIOLIHbIMH 
JIMHHAMH. 

BekTopHble AWarpaMMbl, MOACHAIOWMe PaOOTy CHHXPOHHBIX je- 
TEKTOPOB B MPHeMHMKe, MoKa3aHH Ha pwc. 12. TloqHecymaa 4a- 
CTOTa B MIPH@MHHKe OJ2KHA ObITb BOCCTAHOB/ICHa H CHHXPOHH3H- 
poBaHa C OMOPHOH uacTOTOH MepezaTunKa MOAOOHO TOMY, KaK 3TO 
clemaHo B cucTemMe NTSC. 

Tlepppii cHHXpOHHbI geTextop (puc..12,a@) meTeKTupyeT pa3- 
HOCTHHIM curHal £,—E,; mp 9Tom cocraBpasiomaa E,—LEy uc- 


KI0UaeTCA, TAK K€aK OHA He CO3MaeT AMNAMTYLHOK MODY IAUMM 
nogHecyueH uvacroTtn sinwf, Bropoh CHHXpOHHbIi eTeKTOp 
(puc. 12,6) nerextupyeT Bropo pasnocTHbi curnant £,—L£y u, 


COOTBETCTBEHHO, HCKWONaeT cHrHat E,--E,. Tipu nomouim mpo- 


cToroO MaTpHY4HOrO MmpeobpasoBaHHA H3 Pa3HOCTHbIX CHIHaJIOB 
E,—Ey u E,—E£y MoxuO MowyuutTp curnat E,—Ey. Pasnocrune 


CHTHaJIbI WH APKOCTHBIM CHrHa MOryT NMOAaBaTbCA 3aTeM Ha yipaB- 
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JAIOMLLHE BICKTPOAbI WBETHOH IPHEMHOH TPyOKH H HCIOMb30BaTDCA 
JIA BOCNPOH3BEXeCHHA WBETHOFO TeJIeEBHSHOHHOFO H300PaxKeHHA. 

IlpH nepemqaue WBeTOBLIX CHrHaJIOB C PaBHBIMHM CHMMeTPHUHEIMH 
6OKOBbIMH MOJOCaMH, KpOMe yJIyYYWeHHA KayecTBa MepezaBaemoro 
ILBETHOTO T@JIEBH3HOHHOFO H300PaxKeHHA, YMPOWaIoTCA TakxKe all- 
llapaTypa wepeyaioueh yacTH, MPHeMHHK LWBeTHOTO TeJeBHeHHA 
H Me@TOJMKa HX HAaCTPOHKH, 

B nepesaaiouleh 4acTH MpOHCXOAAT Clelyloulve YHPOULeHHA: 

1. Vckwtiouaetca wenb 3afepxKH 147°, KOTOpaH HeOOxOuMa 
p cuctemMe NTSC gaa nowyueHHA ONTHMAJIbHOrO ABYXUBeTHOTO 
BOCIMPOH3BEJCHHA CNpeAHHX eTaleH H300PaxKeHHA. 


a) 3 R “Ey 6, ) ee “ey 


f 
Ep-Ey . i (E,-Ey) 








Puc. 12. BextopHad uarpaMMa, MOACHAIOWaA paboTy CHH- 

XpOHHOrO eTeKTopa KaHana B—Y (a); BeKTOpHaA AHarpaMma, 

NOACHAIOULAA paboTy CHHXpOHHOrO eTeKTOpa KaHala R—Y (6) 
I—BOCCTAHOBACHHAA NOAHECYIWAA 


| oO 
2. UckmiouaeTca wenb 3a2epxkKH B KaHasie /, NpHMeHAeMaA * 


WIA BP€MCHHOFO BbIPaBHHBaHHA WBeTOBLIX curHaloB E, u Ep. 
3. @PyHIbTPbI HWOXKHHX YaCTOT JIA OFpaHHYeHHA PasHOCTHbIX 
UBeTOBLIX cHruaoB E,—F, u E,—E£y, BKAIUeHHbIe Ha Bxose Oa- 


JAHCHBIX MOY/IATOPOB, OyAyT HMeTb OJHHAKOBYIO TrpaHH4HyW 
YacTOTY, UTO yMpOulaeT HX H3POTOBeHHe M HaCTpOHky. 

4. Uckouaetca ROMOJHHTeIbHOe MATPHYHOe MpeoOpasoBanne 
PpaSHOCTHBIX CHrHaOB B CurHatbt EL, u Lo. 

Han6ovlee CyUleCTBEHHbIe YHPOWLCHHA MPOHCXOAAT B MPHeMHHKe 
WBeTHOTO Te/IeBHJCHHA: 

1. SHAYHTeIbHO YIPOUWlaloTCA MaTPHUHbIe MpeoOpasoBanHA cur- 
HaioB Ey, E, 4 Eg B curHaint Ep, Eg, Ep: ACKOAMPOBaHHBIe Ha 
BBICOKOM ypoBHe curHatbl E,—Fy,, FE ,—Ey WH MowAyyeHHpih Ha 
MaTpuue curHaa E,—E, HenocpeAcTBeHHO MOMaloTCA Ha COOTBET- 
CTBYIOWME BIEKTPOAb] NPHEMHOH TpPyOKH, rae HW MpOHCXOAHT Ipe- 
oOpasoBaHve pa3HOCTHBIX CHrHasoB B curHatb £,, Eg, E,. pu 


STOM He Tpe6yeTcA MasOHHBEPCHBIX KACKANOB AVIA NOJTYYCHHA CHT- 
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Haion E, u E,, MOOKNTebHOH H OTPHLATe/bHOH NOAAPHOCTH, He 
TpeOyeTcA MOMOAHHTebHOrO ycHieHHA CurHatoB E,, Eg u E, u 


He TpeOyloTcA WeMH BOCCTAHOBJICHHA MOCTOAHHOHM COCTAaBJIAIOWUeH, 
TaK KaK BO3MOXKHA Ta/bBaHHueCKad CBA3b JEKOHPYIOWNX Kacka- 
OB c Tpy6Koh. Bce enw MeKOAMPOBaHHA B NPHeMHHKe, HCHOVIb- 
3YIOIWWEM Pa3HOCTHLIe CHrHaJIbl, MOFYT ObITb BLIMOJIHEHbI Ha MeHTOe 
H Tpex TpHOwaxX, @ B MPHeEMHHKe, HCMOAb3youleM cHrHatn £, 


uv £y,—Ha Tpex MeHTOAAaX, ACEBATH TPHOAAX HU Tpex AMOMAX, 


2. Llperosppie KaHaipr R—Y nu B—Y BemowHAwrca NOMHOCTbIO 
HI@HTHYHBIMH C OJMHAKOBLIMH (UbTPaMH HHWXKHUX YACTOT Ha BBI- 
xoze JCMOLYAATOPOB, YTO yMpoulaeT HX HACTPOHKy, Tak Kak IIpH 
S3TOM He Tpe6yeTCA BBEJEHHA 3a€NeP2xKKH B KaHale J WIA BDeMeH- 
HOrO BbIPaBHHBaHhsA curHasos LE, u Ey. Kpome Toro, He Tpeoyerca 


1OJbeEMa YACTOTHOH XapaKTePpHCTHKH B KaHasie / B AMaNa30He 4Ya- 
crot oT 0,6 no 1,2 mzzy, HEOOXORUMOTO JIA KOMMeCHCALHH YacToT- 
HbIX HCK@2%KCHHH, BbISBAHHbIX MOMABJIGHHEM BepXHeH OOKOBOH M10- 
AOCbI WACTOT. 

3. YmpouaeTca HacTpolka wWweneH CuHHXPOHH3alHH UBeTa, TaK 
Kak B 9TOM cly4yae He TpeOyeTCcA AONOMHHTebHOrO dasoBoro 
caBura Ha 33° ONOpHO YacTOTH NonHecyWleh TIA TeKOTMpoBaHHA 
curHatos E, u Ep. 


PaccmMoTpeHve BO3SMOMKHOCTeH Nepeyaun UBeTOBOH HHopMallHu 
B CHEKTpe APKOCTHOrO CHrHaa B CHCTEMe Tee@BH3HOHHOTO CTaH- 
napra CCCP noKka3bipaeT, YTO WBETOBYIO HHPOPMAWHIO MOXKHO Tie- 
pelaBaTb C CHMMETPHYHBIMH OOKOBBIMH MO/OCaMH. 

IToT cnoco6 nepexwa4n WBeTOBOH HHMopMawnH AaeT Ooee Meuw- 
KYIO CTpyKTypy NomMexu (ceTKH) Ip mpHeme WBeTHOrO H306paxe- 
HHA Ha WPHeEMHHKH YepHO-Oeloro TeeBHeHHA, SOomee BLICOKYIO 

© pa3pellaloulylo CMOCOOHOCTb B UepHO-6esbIxX MeTaAxX, UYeM B CH- 
creme NTSC. Kpome Toro, Kak ObIIO0 OTMeC4UeHO BHIMe, yy yulaeTcu 
KAYeCTBO I[BETHOrO TeJIEBH3HOHHOTO H300paxKeHHA HW yMpoulaetca 
H3POTOBeHHe H HaCcTpOlika Mepezawulel anmapaTypbl WH MpHeMHH- 
KOB I[BeTHOrO Te/IEBUAeCHHA. 


SakjoueHHe 


B COBMeECTHMOH CHCTeMe IBeETHOFO TeJIEBHACHHA WBeTOBaA HH- 
(bOPMALIHA MOMKET NWepeaBaTbCA KAK B CMCKTPe APKOCTHOFO CcHr- 
Haia, Tak WH 3a ero TpeseaMH. 

Cnoco6h mepexaunv WBeTOBOH HHPOPMalHH B CHeKTpe APKOCT- 
HOrO CHrHala MO3BO/IAIOT OCYUIeECTBHTb TOJHYIO COBMCCTHMOCTb 
UBeTHOH TeI@BH3HOHHOH CHCTeMBbI C YepHOo-Sesioh O6e3 pacwiHpeHHA 
KaHala YepHo-Oes0ro TeJIeEBHACHHA. 

TeweBH3HOHHDIA craHzapT CCCP no3BouseT nepelaBaTb WBeTO- 
BYIO HHDOPMAaLHO B CMeKTPe APKOCTHOTO CHrHaia C CHMMeTPH4- 
HbIMH OOKOBbIMH TO10caMH. B 9ToM cilyyae HeT HeEOOXOAMMOCTH 
MpeoOpasospipath pasHocTuHble curnatpt E,—FE, u E,—Ey 8 
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pasHocTHbie cHrHaibl Ey nu £,, YTO B CBOIO OUepedb (NO CpaB- 
HEHHIO C CHCTe€MOH wWBeTHOrO TeeBHAeHHA NTSC) mpuBogut K 
Yty4IeHHiO KaueCTBa NepewaBaeMOro WBETHOFO TeJI@BH3HOHHOrO 


H300paxKeHHA H OJHOBPEMeEHHOMY YNpoOllenHio Tepezaiowed anna- 


PpaTyPH, NPHECMHHKOB WBeETHOTO Te/IEBHACHHA, a TaKKE UX Hac- 
‘TPOHKH. 


JIHTEPATYPA 


1.D.G. Fink, What design engineer need to know about the NTSC 
color television standards, ,Electronics‘, December, 1953. 


2. NTSC signal specifications, ,Proc. IRE*, January, 1954, vol. 42. 


3. Tl. B. UmMakos, Ocnospt usetHoro u o6bemMHOrO TereBHAeHHA, ,CoB, 
paano‘, 1954, : 


4. A. V. Bedford, Mixed highs in color television, ,Proc. IRE‘, Sep- 
tember, 1950, vol. 38. 


). Jahrestagung der fernsehtechnische Gesellschaft in Hamburg von 5 bis 
9 September 1955, ,Nachrichtentechnik*, 1955, H. 11, 


6. E.T. Momort, Iipwyuuun u36upaterbuoro metexTupospanna, 1948. 


7.C. Toabaman, TapMonnyeckuit avanu3, MoayasynA wv wymub, Man. 
HHOCTP. AHMTepatyppl, 1951. 
8 


.W.F. Bailey, C. J. Hirsch, Quadrature crosstalk in NTSC color 
television, ,Proc. IRE“, January, 1954, vol. 42. 


Cratba noctynuaa 24/XI1 1955 r. 


Kaxd. mexn. nayx H. H. KPACH A BHHKOB 


BJMAHKHE y-KOPPEKUHWH HA ®JIKOKTYALWMOHHbIE LUYMbI 
TEJIEBHSHOHHOrO KAHAJIA 


B cratbe MOKa3aHO, YTO B OONbUIMHCTBE MpakTHYeCKHX CayGaeB MO2XKHO He 
CuHTATbCA C H3MCHEHHAMH, TIPOHCXOAAWHMM B CIeKTpe WyMa HM B ero 3aKOHe 
paciipewereHuA MNpH MpOxOxKAeHHH CHrHada HM WYMa Yepes KOHTpacTop. efict- 
BHE KOHTpacTopa CBONHTCA B OCHOBHOM K H3MCHEHHIO OTHOUICHHA CHIHal/IyM 


HK H3MCHCHHIO 3a4KOHA paChpekeieHHA TENEBH3HOHHOrO CHrHaIa B AHHAMHYUCCKOM 
AHaANa3ouHe. 


M3pecTHO, 4TO TeeBH3HOHHI Kanal aABsImeTCA ycTpolicrBoM, 


BKJNOUAIOWWUM B CeOA y3vIbIl, OOanalioulMe HeAMHeHHbIMH aMMVIH- 
TYAHEIMM (CBETOBLIMH) XapakTepHCTHKaMH. 


K TakKHM y31aM MOMKHO OTHeCTH: 


a) PAN THNOB NepesaloulHx TeeBH3HOHHEIX TPy6OK, 
: KOHTpacTOopht, 


B) NIPHEMHble TeeBH3HOHHHIe TPyOKu. 


OOUMM WI aMMVINTYAHEIX (CBETOBLIX) XAPaKT@PHCTHK 3THX 
Y3/10B ABAACTCA TO, YTO BCE OHH NOAYHHAIOTCA CTEMCHHOMY 3AKOHY. 


U,ue=f (U,.)=BUl, npa U,,>0, 


1 
eee =i (4) =¥ uve U,. <0; ' 
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rae 
Oy — HANpAKeHHE HA BbIXOLEe HesHHeEHHOrO ycTpolictaa, 
ex HallpsKCHHEe Ha BXOMe HeHHEHHOFO ycTpoiictsa, 
B—koadulneHT MponopuHoHuaTbHOCTH, 


Y—NOKasaTeb CTeNeHH (BeMUHHA, paBHan O6bIUHO oT 0,5 
no 2). 


Hanwine He/MHeHHbIX aMIVIHTyZHbIX (CBETOBLIX) XapaKTe PHCTHK 
B Te/IEBH3HOHHOM KaHaJie IpHBOAMT K H3MCHEHHIO: 

a) CNEKTpabHOH PyHKUHA (PIOKTYaWMOHHOH momexu F (), 

6) rpaqauvOHHOH xapaKTepHCTHKH Te/IeBH3HOHHOrO CHTHaqa, 

B) 3aKOHa = pacipereeHHaA BePOATHOCTH dbOKTyallMOHHOH 
MOMeXhH, 


CHrHaJ ste 


Ly M 


lletb HacTOAMeH pa6OTHI—ycTaHOBHTb Mpenebl, B KOTOPBIX 
H3MCHAIOTCA yKa3aHHble MapaMeTPHI, a TAaKKE 3AKOHOMEPHOCTH 9THX 
H3MCHeCHHH, MOCKOJIbKY OHH OMPCAeAAIOT yPOBeHb H CTPyYKTypy 
NOM€XH, KOTOPy!0 BHAMT HaONIORaTe Ib HA BKPAHe TeeBH3HOHHOrO 
mupHemuuka [J]. 7]. B pa6ore ucnomb30BaH KOppeAUMOHHEIA Me- 
TOA, WIMPpOKO MpHMeHAeMBIM B HAaCTOAULee BPeMA NpH pewennu 
3aay MOAOGNOrO pora. 

BpunceHne KPHBbIX NMpoBezeHo uWKeHepom K. K. Peyrosoit. 


r) OTHOWeHNA 


CrekTpaJbHan PyHKUHA 


IlycTb K BXOJHBIM 34%KHM@M KOHTpacTopa npHl0%xeHO Hallpa- 
xeHHe U,,, ABAMIONeecH CyMMOM HanpaxeHuA curuana U,,, 
HanpsxKeHHA PAIOKTyauMOHHOrO ulyma U,,,,. ByaemM CuNTaTb, ITO 
CHEKTPa/IbHad PYHKUMA (AOKTYAWMOHHOrO IyMa Ha BXOJHEIX 3a- 
"HMaX KOHTpacTopa F,,(w) u3BecTHa. OueBuAHO, UTO Ha BEIXORZe 
KOHTpacTopa CneKTpatbHad yHKuun utyma F,,,(») OyzeT or- 
muna oT F,,(), NMOCKOAbKy OHA mperepnesa HeHHeliHoe Mpe- 
oOpa30Banne. 

Hatigem F,,,(), QA YeroO HanHlWeM BbIpaxKeHHe Baa PyHK- 
WMH KOppeAuNH HanpsxenHa U,,. Ha BhIXONe KOHTpactTopa: 


Caer peo 00 
OD ges Ore er l i) f( U, x) i ( O53 :) x 


wmexrt ~~ uw ex wu ext 
232 (1 — R2) 
Qno2V } — R? 
x au, 3x we +? (2) 


Ur ax ft Ue | See | ee, 
exp \— 


x x 


* 3TH TapaMeTPbl HEOOXOAHMO 3HATb XOTA ObI NAA BHINHCIeHHA YPOBHA BHAH- 
MOH TIOMeCXH. 
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rae 
o—9PPECKTHBHOE 3HAYCHHE LWyMa Ha BXOXE KOHTpacTopa, 
R—KoadpuunexT KOppesialHH UyMa Ha BxXOe KOHTpactopa. 


DyeM C4uHTaTb, 4UTO BeIHYHHa CurHamta He MeHsetca (U,,, 


=const), T. €. Mbl Ha6I0qaeM MOMeXy Ha paBHOMepHO ocBellen- 
HOM q@oue. Torga 


oA ier =f { Purr 


—Ue ex ~Ue ax 


exp 4 Un Bx ae Us, BX T —2U,, pea BX ’ 
222 (1 — R2) Y, 
22 Vo | — R? 


X dy 9p Wy a (3) 


ik ON 7" 


x 


J\ia Toro 4ToOOL! B3ATb HHTerpayt BEIPaxeHHA (3), pas10%xuM 
NOABIHTErpaIbHy!lO PYHKUKIO B PAA No creneuyam AR u nponnterpn- 
PyeM MOWeHHO NOyYNBMIeecA BbIPAKenne. 


nue MOKa3aTb, UTO HMeeT MeCTO C/eAyIOUlee paBeHCTBO 
(JI. 1, erp. 350]: 
ee eee re (eee ra 
oxVi—Re | 2(1—R3) 


eas x 











ies! age 
aa a te a (4) 
20 nl dx? dy” 
n=V 
Beoas B ypaBHennve (3) o603HaueHHA 
=e =i, ae aes aes ay, (5) 


HM YUMTbIBad ypaBHenue (4), HaNHUIeM BbIPaKeHHe JIA pynKunn 
KOPPeJIALHH HA BbIXOAe KOHTpactopa: 








* 
22.2) He pe dle 2 
_ Brot » | R" ee te 
Oe at a aL (41+ 49) dx? 1X 
n=0 —wv 
: me 
dd? 2 
x | (+ ay ax, (6) 
ax, 
“y 
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HA 
Dux Onux =P" (Co+ CR + OR+GR + ... +CR"\, (7) 
re | 
I de 3 
C —— or eae? Y ie Se a 8 
V 2zn! \e T ¥) a as ( ) 


Anasiu3npyst paBeHcTBo (7), MOKHO CACATb Ce Ay IOWNe BHIBOAB: 

1, Ileppoe caraemoe nowy4eHHOrO pa3s1OKeHHA XapakTepu3syer 
coOoH pery/IApHbI KOMMOHEHT HM OT BPeMeHH He 3aBHCHT, T. K. 
U, j.= const, a cleqopaTebHo, Hw v=const. 

2. Bropoe cilaraemoe aBiaetca dyHKUHeH KoadduuneHta KOp- 
peraunn R vw mpexcTaBsner KOMMOHEHT Q.IIOKTYaUMOHHOrO UryMa, 
€neKTp KOTOPOrO cCoOBMagqaeT CO CNeKTPOM INyMa Ha BXOZ€ KOHT- 
pactopa. 

3. OcTa/IbHble cylaraeMble mpezcTaBsior co6of KOMMOHeHTHI 
JNOKTYalUMOHHOrO IWyMa, CIeKTP KOTOPbIX OTIH¥UeH OT CNeKTpa 
IWyMa Ha BXOjJe KOHTpacTopa. 

HaftigeM 0110 9HeEprHH OKTyaWMOHHOrO UlyMa Ha BbIxoge 
KOHTpactTopa, CNe€KTP KOTOPOrO COBNadaeT CO CHEKTPOM @.NOKTYy- 
auHvH Ha BXOZe KOHTpacTopa 


B°c*1C7R (0) Bs" 1C7 
ae acer aL (9) 


- BoLX Sux 


THE 54,,—CPpeMHeEKBaApaTH4HOe (adpeKTHBHOe) 3HAYeHHE NepeMen- 
HOM COCTaBJNIOWeH (AIOKTyaWHH Ha BLIXOMe KOHTpacTopa. 
2 e 
Bpipaxkenue Wa a, MOwKeT ObITh HaleHO' H6O MyTeM CyM- 


MHPOBaHHA BCEX YIeCHOB, KpOMe NepBoro, BEIpaxeHua (7), 1H60 
nyTeM BbIUHCIeHHA MepBoro (M/,) u Broporo (M,) nauampunx 


MOMCHTOB H BBIUHCICHHA, HCXOLA H3 H3BeCcTHHX M, u M,, Broporo 
a 
ICHTPa/IbHOTO MOMECHTA My, HIM, UTO TO 2%Ke CaMOe, 6, 10 H3BeCT- 
HOH opmyuie 
2 2 
Soyy = N,=M,—M,. (10) 


Mocnequn cnoco6 Oka3bIBaeTCA MpaKTHYeCKH OOee YAOOHEIM. 
Bupaxenna gain M, u M, moryt 6piTb HaliqeHbl C1eLyIOuLuM 





O00pa30m: 
fot fF re 
M,=-——= \ (x+ 9)'e 2? dx; (11) 
V 2x J. 
g2gtt & ~= 
M,= v= { (x byte FP dx. (12) 
“4 
26 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


— 


‘Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 












DRA SER Se eee 
Pitti fit i pi it iid 


Puc. 1. 3apucumoctb 6 or 
1) y=0,75; 2) y=1,00; 3) 7=0,50 


arr errr rr rt 
Peete 


















Puc. 2. 3azncumocts 6 or ¢ 
1) y-=1,0; 2) y=1,5; 3) y=2,0 
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2 ; 
[logctaBiaa B BbIpaxeHue (9) sHaueHne o HaHWeHHOe 3 


ypapuenult (8), (10), (11) u (12), TOJTY YUM 


x? a 


nt, 2 
\o ee 
dx” 
~) 





7 __ @ _# 00 1 _ fe? a (13) 
Vor | (x+9)"e 2 dx — { («+9)e 2 dx 
—) — 


w~ 


Murer pavibl, BXOAAWIHe B BbIipaxeHue (13), erko 6epytca npH 
IkeJIbBIX 3HAYCHHAX Y; B Cy4Yae ApoOuoro yy 3HaYeHHA HHTerpaioB 
MOryT ObITb BLIUHCeHbI ONHHM H3 MeTOALOB 4YHCeHHOTO MHTerpH- 
popanna [JI. 2]. 

Ha puc. 1 u 2 npencraBiena 3aBucuMocTb 0 ofr v Aaa pana 
sHaueHHi y. M3 rpaduKkosB BuaAHO, ITO C pocTom , KOTOpOoe AB- 
JIACTCA OTHOUICHHEM CHrHala K IWyMy, Ob pacTer u cTpemMuTca 
K @JMHHUe MpH b> oo, 

IIpH p>2 u 05<7<2,0 6>0,85, T. e. 6onee 85% sHEp- 
rHH (JUOKTYaWHOHHOrTO WyMa MpHXOZHTCA Ha KOMIOHEHT, CIeKT- 
pajibHad yHKUHA KOTOPOrO coBnaqaeT CO CNeKTpabHOH yHK- 
uHveH WyMa Ha BxoRe KOHTpacTopa F,,. (o). 

Ha OCHOBaHHH H3/IOXKCHHOTO MOMKHO ClelaTb ceLyIouuit 
BbIBOA: Oph OOKC_~<2,0 n bS>2 cneKTp d.OKTyalHOHHOrO 
llyMa Ha BbIXOJ@€ KOHTPaCTOpa MaJlO OTJIM4AeTCA OT CeEKTPAa (P1IOK- 
TYaUHMOHHOrO WIyMa Ha Bxogze KOHTpactopa. J|pyrumn cloBaMH, 
TIPH YKa3aHHbIX yCJIOBHAX KOHTPacTOP He H3MeHHeT (OPM! cNeKTpe 
IIYMOB, A CIC ROBATE/IbHO, H HaMBepOATHeEHWeH LIHTe/IbHOC' 
BbIOPOCOB IlyMa. 


2. AMIINTYAHan (CBeETOBaA) XapaKTepHCTHKa - 


OTMeTHM, 4TO He@JMHeEMHaH AMILIMTYAHaA XapaKkTepucTuKa CH- 
CT€MbI He BHOCHT HCKa%KeHHH B CHIHa/l MpHHHMaeMorO H300paxKe- 
HHA B TOM C/lydae, CCH OHA NOAYHHACTCA CTeMeHHOMY 3aKOHy (1). 
YKa3aHHOe, OAHAKO, CNPABEAIMBO JIMINb MPH OTCYTCTBHU (VJIIOK- 
TyaluouHoro utyma [J]. 3]. Haaauue ulyma mpuBoszuT K Tomy, 
4TO APKOCTb Kak JOTO 3IEMCHTA H300PaxKeHHA ONPeMeAeTCA B Cpel- 
HEM CYMMOH BeJIHUHHbI CHTHaIa HM ,MOCTOAHHOH COCTAaBJIAIOULeH 
WyMa4", KOTOPaA MOABIAeTCA MPH HX HeJIMHEHHOM MpeoOpa3zoBanHH; 
11pH 3TOM APKOCTh MPONOPUHOHAaAbHa NePBOMY Haua/JIbHOMY MO- 
MeHTy ™,. 

Tlepppii Hayaibup MomMeHT M, aBasetca WyHKWHeH OTHOIIe- 
HHA CHrHata K Wymy v. B tom cayuae, Korga Y > o, 


M,=8U". 
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Korna xe fA, BeanynHa M, Monet OblTb Haliqena H3 ypaBHe- 
nus (11). 
Ha puc. 3 mpencTaBleHbl 1Be CeEPHH aMIWIHTYJHBIX XapaKkTepH- 


M 
CTHK KOHTpacTopa B KOoopdHHaTax ——*— wu —*““*— ana pa3sin4y- 


tL wake CBX MAKE 





vy 






[itt lf 
KEE ELL 
\ it + 1 FE | 
ASXS\&- 


bs 






ea 


WN 
IANS 
\I NAS 


N 
\\ 





N 





gf jo 8. OR OG GBB 10 


Puc. 3. AMMAHTYAHbIe XapaKTeEPHCTHKH KOHTpactopa 
1) 1=2; Vuanet ?? 2)1=23 Yuane=5s 3) 1=155 Yuane7 3 9 1=15) Puawe=5s o) 1=1,0; 
Umaner®s 9) 1=10; Yyane=5s 7) 1=9,75; Ymaner?; 9) 7=0,75; PaaKke=> 9) y=0,5; 
Yano? 10) 1=0,55 Yuaxe=? 


HBX 3Ha4ueHHH y. TlepBad CepHA XapaKTeEPHCTHK OTHOCHTCA K CJy- 
yao ~>oo, Bropaa—t,,.=5. M3 rpaduKa BuAHO, 4TO BTOpaH 
Ce€pHA XAPAKTePHCTHK H@YHHaeT 3aMeTHO OT/IM4aTbCH OT MepBOH 
Tipu 


Veer <0 4-06. 


CBX MAKC 
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JLPyrHMH C/IOBaMH, HCK@KeHHA AMIVIMTY HOH (cBeroBoli) xapaK- 
TEPHCTHKH, BbI3BAHHBIE QJIIOKTYauHOHHOH moMexofi, HadHHalorT 
NPOABIATHCA JHUIb MmpH b <2 3, 


3. Sakou pacnpenenenna 


HM3pecruo, 4ro NpoxoxAeHHe MNOKTYAaLHOHHOFO LtymMa Yepes: 
yCTpoHcTBO C HeJIMHeEHHOM aMIIHTYAHOH xapaKkTepucTHKol (KOH- 
TpacTOp) MpHBOAMT K H3M@HEHHIO ero 3aKOHa pacnpexeeHua. Tak, 
HaNpHMep, CCH Ha BXO KOHTpacTopa NOAaTb OMHOBPeEMeHHO Cur- 
Hal HW UYM, pacipeyeIeHHBIM MO HOPMAaJbHOMY 3aKOHY, TO Ha 
BbIXOJ€ 3aKOH pacnpeAeleHuA Wyma Oyler OTAHYeH OT HOPMAVIb- 
Horo. Oguako HeBepHo G6blI0 Obl CUNTaTb, UTO B TejeBU3HOHHOM 
CHCTEME Ha 3TOM OFPaHHYHBaeTCA NpeoOpasoBanne 3aKOHAa pacnpe- 
KEAGHHA TO BEPOATHOCTAM. 

P.UOKTYANHOHHEI WyM B JabHeliiiem mpeoOpasyerca nmpH 
MPpOXO#K TCHHH TaKHX 3BEHbeB TeJICBH3MOHHOFO TPaKkTa, KaK yCHJIH- 
TeH C OrpaHH4eHHOH MOOCOH MmponyckaHHA, MpHeMHAaA TeeBH3H- 
OHHaA TpyOka C aNeprypOH KOHEYHEIX Pa3MePOB H sOMHHOOpOM 
2KpaHa, BP€MA NMOCTeCBeEYeHHA KOTOPOrO KOHeYHO, Hu T. A. IIpu 
9TOM 3aKOH paCiIpewevieHHA CrO H3MCHHETCA B HalpaBJIeHHH CBOerL 
HOPM@JIH3allHH, YTO ABAETCA CEACTBHEM UCHTPa/IbHOH lmpeneb- 
HOH TeOpeMbl TeopHH BepoanTHocTH. Halitu B ABHOM BHe 3aKOH 
pacnpezeeHHaA PAOKTYAWMOHHOTO UIyYMa, MPHBeAeCHHOTO K Nocier- 
HEMY 3BeHY TeJICBH3HOHHOH CHCTeEMBI, C TEM YTOObI CYLHTb O ero 
HOPMa/IH3allMH, —3aqaua MAT@MATHYeCKH TPyAHaA, NOITOMY B aJb- 
HeEHUIEM O, XapaKTepe efrO HOPMAJH3aIlHH MBI 6YZeM CYAHTb M0: 
BeJIHYHHE KOIPPUNWUHEHTA ACHMMETDHH. 

Kosppuuvent AaCHMMeTPHH MOET Gvlth ONpe.eieH Kak 


pow, (14) 





2 
Mey 


rie MM, WH M3;—BTOPOH H TPeTHH WeHTpa/IbHbIe MOMeHTHI OJHOMeDp- 
HOTO 3a€KOHa pacnpezesIeHHaA. 


IIpH mpv6mkeHuH 3aKOHA pacnpeszetenua cbioKTyalluit K HOp- 
MaJIbHOMY & CTP@MHTCA K HyQItO. 


Ha prc, 4 mpnbegena 3aBHCHMOCTb KoadulneHTa acHMMeTPHU 


CHrHad 
Had BbIXOAe KOHTPacropa OT a gee CT Sl Ha CFO BXOJe AAA. 


pana 3HayeHHH 7. M3 pucyHKa BUAHO, 4TO C YBeJIHYCHHEM OTHO- 
IWCHHA CHrHala K WyMy ) BeAHYMHa KOapPHUNeHTAa AaCHMMETPHH K 
yOpipaeT. OTO yKa3biBaeT Ha TO, YTO C pocTOM  3aKOH pacnpe- 
A@JIGHHA CTPeMHTCA K HOPM@/IbHOMy.* 


* Wutepecho OTMeTHTb, 4TO KpuBan 4, CooTBeTCTBYIOMaA y= 0,5, c pocToM b 
MeHHeT CBOH 3Hak. TloayyaeTca 9TO MOTOMY, YTO NPH MaabIX 3HaUeHHAX b YM 
OrpaHH4HBaeTca CHH3Y, aNpH OOAbWINX—cBepxy. 
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Ha puc. 5 mpuBezeno cemelicrBo KpHBbIX pacnpezeeHHA (P0K- 
' ‘Tyal\MOHHOrO LWyMa Ha BbIXOAe KOHTpacTopa JA PasIM4HbIX OTHO~ 
WIeHHH CHrHala K UyMY Ha ero BxOe, PaCCUMTAHHbIX MIA Cy yan 
~=2, Jina Kax ROH KpHBOH pacipeweJeHHA YKa3aH COOTBETCTBYIO- 


ieee elle 
SEH 4+— 
Chaka 
BR's 
Mn ap es ee 
eet 


Sos eer 


Puc. 4. 3apucumMocTb & oT Ha BbIXOME KOHTPacTopa 
1) 12,0; 2) y=1,5; 3) y=1,0; 4) 7=0,5 










iE e 











as wees ee 


ef eale 





rt 
\ lt 





WHA eh KoadbHLMeHT ACHMMETDHH,. Srech Ke WIA CpaBHeHHA MpH- 
BpemeHa KpuBaa pacipemesenua 4, COOTBETCTBYIOULAA HOPMAa/IbHOMY 


3AKOHY. 





Puc, 5. Kpusble pacnpeyenenHaA PAIOKTYAWHOHHOrO LiyMa 
Ha BbIXOe KOHTpactopa 
1) y=2; b=10; 2=0,3; 2) y=2; Y=d; k=0,6; 3) y=2; p=3; R=0,99; 4) Kpripad HOpMadADHOrO pac- 
npexeneHus dalor Ty ann OMHGrG HIyMa 


BHWe yKa3bIBa10Cb, ITO MPH MpOXOxXAeCHHH WIYMOB Yepe3 Wab- 
HeHUIHe 3BEHbA TpaKkTa IIPOHCXOAHT HOPMAJN3allHA 3aKOHA pacmpe- 
nemeHHa. MooxkHO MOKa3aTb, YTO OCHOBHBIMH MPpW4YHHAaMH HOpMa- 
JM3aMH 3€KOHA PaclpeweeHuA ABIAIOTCA: 

a) yCpeqHeHHe IyMa 34 C4¥eT KOHeYHOrO pa3Mepa anepTypbl. 
Jy4a TIPHEMHOHK TeJIEBH3HOHHOH TPyOKH, 


3h 
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6) ycpeqHeHnHe wlymMa 3a c4erT KOHeYHOrO BPCMeHH NocecBe- 
MCHA JIOMHHOMOPa H HHEPUMOHHOCTH 3PHTebHOrO BOCIIPHATHA. 
PacCMOTPHM BJIHAHHE STHX NpHUMH OTAeAbHO. 


a) Bauanue Konernoi anepmypo ayia npuemnoit menesu- 
3UOHHOK mpyOKU Ha HOpMAAUZAYUIO 3aKOKA pacnpedencHua 


Jd HarisqHOro pelenuA 3a7aun 3aMeHUM peavIbHy!0 NpHem- 
Hy!O TeJICEBH3SHOHHY!IO TPpyYOKY UseatbHOH c mHHeHHO cBeTOROL 
XaPaKTePHCTHKOH H O€CKOHEYHO MaJOH alleprypo ayuya (puc. 6). 
HewMHelHOcTb CBeTOBOM xXapaKkTepHCTHKH peaibHOH TPyOKU OTHe- 
C€M K HEKOTOPOMY KOHTpaCcTOpy, KOTOPbIM G6yeM CYUTaTb BKJIIO- 
MCHHBIM HENOCPeACTBEHHO NMepey TpyOKo, a ucKaxeHUuA, BHOCH- 





YNoeahorvaa 

NPUCMHAA 
C/IEGU3BUOH- 

HAA MOUOKA 











Noumpacmop 










Puc. 6. OKBUBaeHTHaA O10K-cxeMa peadbuoii 
NPHEMHOH TeMeBH3HOHHOM TpyOKH 


MbIe all€PTYPOH, YYTEM, BKJIOUHB MCX AY KOHTPacTOpoM H Useab- 
HOH TPpyOKOH HAbTP HHKHUX YacTOT Cc KOSPPuUHeHTOM Nepenzayu 


(a) 
A(w)=e \2/, rae 2—npuBeneHHan yacTota anepTypbl mpHemMHott 
Te€BH3HOHHOU Tpy6xu [JI. 5]. 

SaMeTHM, 4TO, BOOOIe TOBOpA, HeHHeLHY10 HHEPWHOHHY!O CH- 
CTEMY HE BCEra MOXKHO Pa3JeATb Ha HEHHeEHHYIO Oe3bIHePIHOH- 
HylO H JIHHEHHYIO HHEPIMOHHY10, BKJIIOYUCHHEIC MOCTELOBATebHO. 
B jaHHOM 4aCTHOM cyIy4ae 9TO OKa3al0Cb BO3MOxXHO Ce1aTb 
NOTOMY, NTO Y4aCTOK TPyOKH, B KOTOPOM MpoucxozAT HHepLHOH- 
HbIe Mpolecchl (9kpaH), He OKa3bIBAeT BIMAHHA Ha yuacToK TpyO6Ku, 
PRE MPOTeKAIOT HEAMHCHHBIE MPOWecchl (91eEKTPOHHHIT MpoxeKTOp). 

TakuM o6pa30M, MCCeqOBaHHe B/IMAHHA anepTypbl Ha HOpMa- 
AHSaUMIO 3aKOHA PaCIIPeeeHHA CBEAeETCA K HCCICNOBaHHIO BAHA- 
HHA PHAbTpa HHKHAX ACTOT. 

Alia Toro 4TOOb! ONpeweAHTb, HaCKOIbKO 6.1N30K 3aKOH pac- 
MpeAeeHHA CJUOKTYaWHOHHOTO LiyMa K HOPM@/IbHOMY Ha BBbIxXoje 
QUuIbTpa, HeOOXOAHMO HaliTu ero Koaddpuuenr ACHMMETDHH &R,. 

Koap®uunexT acHMMeTpHH Ha BBIXOZe PUAbTpa MOXKeT ObITb 
HawZeH JBYMA ILYTAMH: 

a) ONpeemAeTCAH OAHOMEDHEIM 3aKOH pacipemzeeHuA Ha BHI- 
xoe @uAbTpa, 3HaA KOTOPHI MO*KHO HaliTH IeCHTPaJIbHble BTOPOH 


HM TP€THH MOMEHTH pacnpegeseHHaA nmyTem HHTerpuposanua [VI. 1, 
cTp. 88]; : 
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6) H3 H3BECTHHIX OAHOMEPHOrO HK ABYMEPHOFO 3aKOHOB pacmpe- 
e/i@HHA Ha BXOMe KOHTpacTopa ompewerniorca OAHOMePHad 4H 
AByMepHad (PyHKuHH KOppeaunH B,(t,); By(%4; tt.) Ha Bxone 
MHAbTpa, HCXOAA H3 PaBeHCTBA 


B, (t, Tar +e ey 1) = 
a 7 va 3S f+ bfx, + v) oe A Xn as Y) Wat (*,, Kors 
Xypys Tr -+ 01 tT) aX, ax, .., AX.) (15) 
re 
B, (4 ty «- + %;)—PYHKUNA KOppeANHH N—MepHaR; 


nti 34KOH paciipexeienua 1 + 1—MepHblit; 


f (x+)—amnanty qHaa xapakTepHcTuKa KOHTpacTopa 
[cm. ypaBHeHne (1)]. 


3Haa OJHOMEPHYWO HW ABYMEPHYW MYHKUMH KOpPpewAlMH Ha BxOTe 
uptpa B, (t,) u By (%; t:), HaXOMMM COOTBeETCTBYIOUIHe HM- 
OMHOMePHBIK H AByMepHBIA cneKTpE Fy (,) H Fy (01; 2), HCXOAA 
H3 PpaBeHCTBa 


Fi (,, a eS On) = 
> ve a | 
== ea : Paes. as B, (%,, are t,) e? (@ tf - 6. Opt py) x 
| X dy. . dt, (16) 


SHad KOSppuuMeHT MepezayuH duaptpa A (ow), onpeyzeAemM 
OMHOMeEPHHIA HM ABYMePHBIH CneKTPH Ha BbIxOTe puiptpa ®, (w,) 
H Dy (1; og). 

_ ffanee u3 w3BecTHEIx ®, (,) x ®, (,; @) HaxonHM nepBEIii, 
BTOPpOH H TpeTHH HayaJIbHbIeC MOMEHTHI pacnpeseieHua Ha BEIXOTe 
(U-IbTPa, HCXOAH H3 paBeHCTBA 


+00 + 


Miwa = \ doiint D, (01,2... 5 ,) dw, .. . du,. (17) 


Ucnoab3yA W3BeCTHBIE COOTHOIMeHHA 


my=M,—M_., m,=M,—3M,M,+2M", (18) 


HaXO2MM BTOPOH HM TPeTHIi WeHTPa/IbHbIe MOMeHTHI pacnpezeeHuA 
Ha BbIXOZe (MbTPa (1g HU mms), KOTOPHe, SOyAy4H NOMcTaBeHDI 
B ypaBHeHne (14), ganyT 3HayeHHe KOSddulHeHTa aCHMMETDHH. 
HecMOTPA Ha KaxKYILYIOCd COMHOCTh, BTOPOH NyTb, NpewO2%*KeHHBIH 
b. P. Jiesuupim u C, A. Cmupyosnim B pa6ote ,K sonpocy o Hop- 
Ma/IH3allMH CyyaHHOrO Mpollecca MpH MpoxoweHHMN 4Yepes y3Ko- 


3 ‘Tenesngenne, sein, 20-29 33 
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nowocnylo cuctemy“ (1954 r.), C TOUKH 3PeHHA BBIYNCIeHHH 3Ha- 
WHTEJIbHO TIpOWle NepBoro, BCIeACTBHe Yero HM Wesecoobpa3Ho 
BOCHOIb30BaTECA [VJI. 4], 

IipH BbluHCIeHHH KOadduuNeHTa acuMMeTpHH R Ha BbIxoZe 
(UJIbTpPa HHKHAX YaCTOT OBMIO CeaHO JOMYIUeHHe, 3aK.1I0UaI0- 
uleeca B CileayioiemM. AMIVINTYRHaA XapaKTePHCTHKa KOHTpactTopa, 
MpHBeeHHaA BHauale cTaTbu [ypaBHeHHe (1)|, Obl7a 3amMeHeHa 


= PUL * | (19) | 


uTO TpHBeO npH Y>2 kK HesHauHTebHOH olulHO6Ke B onpeyee- 
Huw & B CTOPOHY 3aBbIMIeHHA. 


ee a ee 
Vath Seek arte steekas 
hae th eae eee 








Puc. 7, Sinaia Rk oT - Ha BbIxowe nie 
I—kpHBaaA COOTBETCTByeT cay4ual, KOraa CheKTpatbHad (PyHKuNA WyMa OMNCbIBAaeTCA 
/YPasHeHyeu (21); 2—KpHBas COOTBETCTBYeT cCay4alO, KOrga cnekTpanbHad (pyHKUHA Wyma 
; ONHCbIBACTCA yPaBHeHHeM (22); 3—KpHBaN COOTBETCTBYCT 3HAYeHHIO Y=2 


B HafiqeHHOM BLIPAKeHHH Win Rk ObWIM ONYULeHbI Mable Ca- 
TaeMble, UTO 3ABbICHIO Ha HeECKOAbKO CAHHHIL MpOWeHTOB KOHeU- 
Hb pesyibTaT. IIpH 9TOM OKOHUATeIbHOe- BEIPAKeHHe MPHHAIO 
CE NYIOUMH BHA: 


© MAKC fa \4 
_ 5 (2% 
ate, oy 
0 


.SaMeTHM, 4TO NOyYeHHOeR MpHOsMxRKeHHOe 3HAYeHHe A BOVINE 
MNPHFOAHO JVIA'-ON€HKH 3aKOHA pacnpereeHuA CJNOKTYAalHOHHOrO 
IyMa, Tak Kak TIpHO/MxKeHHe CeaHO B CTOPOHY 3aBbIINeHHA. 

_» Ha .puc. 7 TpuBezeHbht rpaduKn 3aBHCHMOCTH KOaduUHeHTA 
aCHMMeTpHu Fk wa BEIXOZe PuIbTpa HWKHAX UacTOT (KpuBBIe J; 2) 


IT OTHOIMeCHHA sea 
bear cia IWyM 





WIA ABYX Clyuaes, 


' * Tipw mo6nix 3Hayennax Usy. 
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B neppomM cayyae (kpuBaa /) B3atTa cneKTpaibuad dyHKuna 
| IMyMa, COOTBETCTBYIOWlaA CNeKTPy IyMa KaMepb Cc Tpy6KoOH -THNA 
CyNepopTHKoH gar, — s = 
\ ' 2 yi ; +. ‘ 

F'(o)= > ear _ (21) 
“4 f fe ew sare Ay fo.5 Joa 


_ make. eA? 





! Bo BTopom ciyyae (KpuBan 2) F” () coorBercrsyerT mymy 


|  KaM€pbl, B KOTOPOH NpHMeHeHa TpyOKa C pa3BepTKOM Ay4OM 6nI- 
, CTPbIX 9SJIEKTPOHOB H MpOCTad NpOTHBOWYyMOBan KOppeKMA Ha 





BXOe YCHJIHTeJIA, 
! Ru re fi. 23g ba 
| g2 (14 ae at Ry Rott) “4 : 
F’ (w) = —~—_+________ (22) 
R c? RuaRonane 
© MaKe 1 4} ——_ 
R Se ae 
aS | ASE! aay Se ee) 


R,,—UlyMOBoOe CONPOTHBeHHe TepBoi AaMnb ycnuaHTeaa 
(B Hamem cayyae R,,=200 ou); 
| R—BXOQHOe CONPOTHBeHHe yCuINTeIa (B HaUIeM cyuae 
) R=10° om); | 
C—BxoHad @MKOCTb ycHavTeia (B HallemM  cayuae 
C=2-10°"¢). | =? 


| 
| - QOctTatbuble napaMeTpbl TeleBH3HOHHOM  CHCTEMET, “oftpewersi0- 
uve Rk B ypaBHeHun (20), caenyroune: mee oe 


O wane= 27° 9+ 108 paojcer; QO =2r-4,5-108 pad|cex. a 


} 


Kpupaa 3 cooTsercrayeT KoapiHveHTy aCHMMeTPHH Ha BEI- 
XO€ KOHTpacTopa (Ha BxOZe *ubTpa HHKHUX YACTOT) AIA CIy- 
wad y= 2. : 

Cpasnnupaa xpuBnle / uw 3, MOKHO CaeTaTb BLIBOR, UTO BeMH- 
4HHa KOSPPHUHEHTa ACHMMETPHH MPH MpOxoxXAeCHuN Wyma 4Yepe3 
@HIbTP 34MeTHO YMEHbIUaeTCA, T. €. 3AKOH pacipeneneHHA LIyYMOB 
3AMETHO JIPHOMKaeTCA K HOPMA@JIbHOMY. 

ho see - ae ; 

6) Bauanue ycpednenun ulyma 3a c4em KONeLHO20 Bpemenu 

_ Mocneceerenun AMMUHOMOpa uUu UnepyuoHHOcmu 3pumeabHozoO 
socnpuamun : 


Kone4Hoe BpeMA MOCeCBe4eHHA JOMHHOdopa NpHeMHOM Tene- 
BH3HOHHOM TpyOKH HM WHEPUHOHHOCTb 3pHTebHOrO BOCNpHATHA 
MPHBOAMT K CYMMHPOBaHHIO @.IIOKTYallHOHHOrO UlyMa TeopeTu4ue- 
CKH B TeyeHHe O€CKOHEYHOTO pAa KApos, T. e. 


2 D oo oan 
a= Do, (23) 
n=1 
| The o,—ahPekTHBHoe 3HayeHHe CyMMapHOrO Lyma, 
6, —SPPeCKTHBHOE 3HAYEHHE WYM€, HaKOMN/ICHHOFO 1-HIM KapoM, 
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Beauunaa o c yBeiMyeHHeM “# yOpiBaerT. 

Hatira 3axoH pactpemxemeHuA CyMMapPHOrO WiyMa, eC/IH H3Be- 
CT@H 3aKOH paCNpeAeIeHHA OTIC/IbHEIX C/1araeMbIX, MOMKHO Ce- 
ayioulumM oOO6pasom. Bo-nepsbix, HeOOXOAHMO HaHTH OJHOMepHble 
xapakTepHcTHyecKne — 6.(n) BCex CaraeMblx 


1, (a)= i W (o,) ede, (24) 


Suan é 2(9), MOKHO HaHTH OJHOMepHylO xXapaKTepHcTHyeckylo 
(by HKLLHIO CyMMapHoro uyma 9(y) nyTeM nNepeMHOxeHHA BCeX 4, (4) 


6 (n) =H, _,9, (1). (25) 


TIpoussoga o6patHoe npeo6pasopanue Pypbe, Haligem 3aKOH 
paciipenenenut cymMapHoro — 


We)=— j 8 (ne 7™ dr, (26) 


HecmoTpa Wa KaKYyWYyIOCH MpocToTy, sTOT cnoco6 cBA3aH 
C GObUIKMH TPYAHOCTAMH BEIUHCJIHTeIbHOrO xapaKTepa, NOITOMY 
Mbl OFPaHHYHMCA BbIYHCIeCHHEM KOS@DHUMeHTAa aCHMMeTPHH R,, 
COOTBETCTBYIOWErO CYMMapHOMy 3aKOHy pacnpegzenenna W(s,). 

Jiaa spraucaenua &, HeOOXOAMMO 3HaTb BTOPOH H TpeTHH LeH- 
TPa/IbHbIe MOMEHTHI, COOTBETCTBYIOWIHe CyMMaPHOMY INlyMy /,,== 92 
H Wy. 

Ecan npwHatb, 4TO AIOKTYaLHOHHBIA WyM He COReEpxKHT NO- 
CTOAHHOH COCTABAAIOWeH, M,, H M,, MOryT ObITb HaHDeHbI Mocper- 


CTBOM H3BECTHHIX ypaBHeHHh 
Ye ra »> Patt i 
}y=0 Ox? 1 


i= j=0 


— 8 (1) 6? (II, 8n(4)] 
m,,= {—— = )— 
4=0 1 
os - 
sf { une, comepxKallHe B KAYeCTBE MHOKHUTEAA . (27) 
|. =0 


Bal Or? 








“ 


— a6 
aa = jm, (28) 


rie m,—nepsBblii’ MOMeHT pacnpezeneHHA, MMelOlMA CMBICI m0- 
CTOAHHOKM COCTABAAIOULeH H MO YCAOBHIO PaBHHI HyI10. 


Ortcroya 
020 
mn | = 
4=0 . 


n=1 


.36 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 








' Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


-Ecam yuectb, uro | co oa 
! —0*6,, (1) : : pomte 
2. Sa} sme (80) 
” . n . 


re M2,—BTOPOK WeHTPaIbHHt MOMCHT pacnpenenenun t-To ena- 
raemoro utyma [J]. 1, erp. 100}, | a 


TO OKOHUaTeJIbHOoe BbIPAXHKCHHE IVA M,, IIPHMCT BHI 


(53> Dyn (31) 
a= 


Tloctynad aHaJlorHuHbiM o6pa3oM, Halinzem BLIPAKeHHE AVIA 
‘peTbero 1eHTpaIbHOrO MOMeHTa pacnpexeteHHa. C¥MMAapHOrO 
niyMa _ 8 


+ 030 » QV 25, (n) | 
m= | P| “1 Set + (¥7eHEI, Cogepxaue B 
1-0 
1=0 





n=] 


Ka4¥eCTBe MHOKHTEIA “a ye oo (32) 
yj 4=0 | 





Ortcioga 


4: 


on Ms, 


i M.= (33) 


n=] 


re Mg,—TPeTHH WeHTPa/IbHbIt MOMEHT pacnpemenennaA n-ro Caa- 
raemMoro Ilya. 


Jleraa MOACTaHOBKY 71,, HW M,, B ypaBHeHue (14), Hafinem 


fee) 
_ 
yn 
t=] 


k= oo ay, ° 
> ten 
n=] 
Peutaa ypapyenue (14) oTHocuTezbHO 7, HalineM 
m,=km? | 
g= RMN, . (35) 


| 4 TaK Kak CYMM@pHBIH UIYM ABJIAeTCH CyMMOH H3 CaraeMBIx Ha 
BLIXOLe PHIbTPa, NPHNWUIEM HHAeKC 1 3HAaveHHAM M3, H Me): 


m= km (36) 


Hleaa mlonctavosky (36) B (34), Haiinem 


(34) 


! _s = ter fix . ; ete 
hye ke 87) 
( mn | ( 5 me 

n=] : n=1.. 
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B KauecTBe mpuMepa paccMoTpuM CJly4al, Korga HabsioyeHHe 
WyMa BeJeTCA Ha 9KPaHe MpHeMHOK TeJI@ BUSHOHHOH TPyOKH, BpeMA 
TOCIeCBEYCHHA JIOMHHOopa KOTOpO npeHeOpexUMO Maio. B sTOM 
cryuae yCpewHeHHe WIyMa MPOWCXOAUT TO/JIbKO 3a CH€T HHEPHHOH- 
HOCTH 3PHTebHOrO BOCMpHATHA. YUHTHIBAA, UTO 3aTYXAHHE BIC- 
UaTACHHA APKOCTH B Tla3y MPOHCXOZMT B COOTBETCTBHM C NOKA3a- 
TCJIbHbIM 3€KOHOM, HAMHIUeM BLIPaKeHHe AIA Mo,: 


My, = Moy) (38) 


SR 
i 
ae 





Puc. 8. 3aBMcHMOCTb Ry OT Y 
i—xKpupad cooTBeTCTByeT cay4ual, Korga cneKTpalbHad PyHKUHA WiyMa ONnHCbIBAaeTCA 
ypapHenvem (21); 2—-KpHBaad cooTBeTCTByeT CAyual, KOrAa CMeKTpambHad CpyHKUHA Wyma 
ONHCbIBAeTCA YpaBHeHHeM (22); 3—KpHBad COOTBETCTByeT SHANCHHIO k Ha BbIXOZe KOHTPa- 
cTopa (cM. pc. 4, KpHBaa 


Snecb BBEJeHbI Clezyloujue OOO3HATeHHA: 
M, 1) — cuaraeMoe WlyMa OT TepBoro Kanpa (n=1), 


7T— nepuod CleqOBaHHA Kapos, 
vy — IIOCTOAHHAA BPeMeHH 1vlaza, PaBHas 0,06 cex. [JI. 6}. 


Jlenaax nogcranosky (38) B (37), Moce HECOKHBIX Ipeo6pa3o- 
BaHHH HaneM 


( =) 

le ~ 

a ee i ca 
jl—e ° 


Flonaran T=0,04 cex. (T=0,04 cex, cooTBeTcTByeT YacTOTe 
cieqOBaHHA Kawpos 20 ey), Hazem 


k,=k-0,74. 
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Ha puc. 8 mpupexenbl 3aBNcuMocTH Rk, OT OTHOWeHUA CHrHaua 


K ulyMy }. Kpusaa / coorsetTcrByeT cleKTpa/IbHOMy pacmpeseje- 
HuIO (21), KpuBax 2—cnekTpambHOMy pacnpesemenuio (22), Kpu- 
Bad 3 TpeACTaBAAeT 3ABHCHMOCTb KOSPPUUMeEHTA Ha BEIXOMe KOHT- 
pacTopa OT OTHOIWeHHA CHrHa/ia K WyMy 9. 

CpaBHuBad KpuBnie J u 3, BuAMM, 4TO NocAe npeobpasopanuit 
IlyMa, PaCCMOTPeHHEIX HaMH, KoaPPunHeHT ACHMME€TPHH 3Ha4dH- 
T@bHO YMEHbUIMICA (Tak, HalpHMep, mpx v=5 k ymMenpmmuaca 
c 0,6 no 0,32). : 

O6paulaich K puc. 5, HaXOZHM, 4TO KpHBaa pacnpeneeHua, 
cooTBeTcTByiolmad k=OQ,3, MpakTHYeCKH HACHTHUHA C KPHBOM HOp- 
M@JIbHOrO pacnpeyevieHua. 

TakuM o6pa3oM, yaxke B xyAUIeM cay4ae, mpy y=2 u v=65, 
MOXKHO CUHTAaTb, YTO 3aKOH pacmpeneenHA Ha6soqaemoro LIyMa 
COBNataeT C HOPMaJIbHBIM. B NpHBeeHHHIX PaCCMOTPeHUAX He yUH- 
TRIBAIHCh MOCECBeYeHHe JNOMHHOopa, paccokycupoBKa syua 
MIPHEMHOM TeJIeEBH3HOHHOM TpyOKH Mp 6obUIMX BEIGpocax llyMa 
H PAX APYTHX BTOPOCTeNeHHEIX (akTOPOB, MpH y4yeTe KOTOPEIX 
NOYYHTCA elle OObINaT HOPMAIH3allHA 3aKOHa pacnpesesenna. 
IlostoMy He OyjeT 6ObWIOH OMIMOKH, CCAM CUHTaTb, YTO 3aKOH 
paciipeteeHua OyTeT HOPMAJIbHBIM yxe pn v>3. 


CHrHaJ 





4. OTHOWeHHEe 


CHIrHdJ ; 

OnpezeiuM OTHOMeHHE “ym «#4 =BBIXOA€ KOHTpacTopa Kak 
OTHOUICHHE BeIMYHHEI, MPONOPUHOHaIbHOH sApKoctu (bona, Ha KO- 
TOPOM HaOsonaeTcA myn (tT. e. U,,.=const), K BeaMUMHe, Mpo- 
NOPUMOHAIbHOH CPpeAHEKBApaTHYHOMy 3HaveHHIO § (pllOoKTyaluii 
ADKOCTH: 


Yous = (40) 


Ha puc. 9 npeactaBeHa 3aBHCHMOCTD Yeux OT 0 TIA pasgwu4d- 
HBIX 3HaYeHHH Y, BEIUHCIeHHad no dopmyvie (40). 

B pane cayyaes TOUHOe BHIMHCIeEHHe Mm, H Mm, ObIBAeT 3aTPYL- 
HUTCIbHO, MO3TOMY BBIYHCIHM MpPHOWKeHHOe BbIPAKeHHe JIA 
b,,,- CUHTad, 4TO ) ROCTaTOYHO BeaAHKO, Halinem 3Ha¥eHHe <a 


(41H, 4TO TO xe Camoe, VY m,) Kak TponsBemenne o ua audde- 


PeNUMaIbHBIM KOSppuuMeHT ycuienna K,, 3apucauui or U, is 





Saux OK y. (41) 
BewHunna K, Moxer ObITb HaliqeHa Kak 
= OU nix _ y-1 
; Ky ra) Ope 1BU,. (42) 
JjcM. ypaBHenue (1)]. 
39 


_ Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 





Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 





Mosaraa U,,=U,,, 4 yuuTpiBan (41), no1y4unM 








1 
Syux = ORYU ar _ (43) 
Bpipakenve id ¥,,,. IPH 9TOM HaheTCA Kak’ 
U Ut 1 
Voux = —= i ——W. (44) 
. c apy U, 8x t 


BOX 








Rai 
INE 
NNRGRRT 





NG 
IW AAS 


Za 
BAN 


XNGEE 


\ 
_i\\ 


LL 
a 





Puc. 9, 3aBucHMOCcTb ,,,, OT Y 
1) y=2,0; 2) y= 1,5; 3) y=1,0; 4) 7=0,75; 5) 1=0,5 


O6pamascb K puc. 9, BHAHM, TO HalimeHHOe COOTHOLIeHHE 
octaTOuHO TOUHO CObmOAaeTCA yxKe IPH 3HayeHHAX > 2. Tpy- 
THMH CJIOBaMH, KOHTpacTOp H3MeHAeT OTHOMeHHe CHrHaa K UlyMy 
BY pa3. 


*K 
* * 

Ha OCHOBaHHH H3/IO%#KeHHOrFO CeaeM CeXyYIOUlHe BBIBOJBI: 

1. Konrpacrop mpakTaueckv He H3MeHAeT Bua CHeKTpabHOHK 
(PyHKUMH UyMoB, T. e. KospPuUHeHT KOPPeAUMH IYMOB He H3- 
MeHAeTCA IPH NpOxoxKAeHHH IyMa M CHrHala Yepe3 KOHTpacTop 
mpu p> 2. | | 

2, UWlym mp npoxomxeHHH KOHTpacTopa He BBISHIBAeCT 3aMCT- 
HOTO HCK@XeHHA aMIINTyHOM (CBeTOBOH) XapaKTepHCTHKA TPH 
y>2-3. 
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3. Koutrpactop, BooOule TOBOpA, H3MeHACT 3aKOH pacnpejese- 
HHA IyMa, OAHAKO Ha/IH4He B Te/JICBH3HOHHOM: KaHawle aleptyppl 
MIPpHEMHOH 3IEKTPOHHO.J1YYeBOH TPyOKH, ABJICHHA HAKONVICHHA Ha 
39KpaHe JIKOMHHOMopa HU T. A. MPHBOAHT K HOPMaJIH3aHHH 3aKOHa 
pacnpeyejteHua ulyMa. B pesy.ipTare yKa3aHHblX ABJIeHHA Ha6.110- 
HaTeJib BHAHT Ha 9KPaHe TeJIEBH3HOHHOrTO MpHeMHHKa LUIyM, pac- 
MIpeAeJIeHHbIH NpaKTHYeCKH MO HOPMAJIbHOMY 3aKOHY pH v >. 

4. Kourpactop H3MeHHeT OTHOIMeHHEe CHIHaa K WIYMYy B Y pa3. 


JIHTEPATYPA 


1B. H. ByHumMoBHGY, PAWKTYaWHOHHbIe Mpouecchl B paHOMpvemMHbIx 
yCTpoHcTBax, ,CopetTcKoe payno“, 1951. 

2M. H. Bpoumtetn, K. A. CemendsneB, Crpapownk mo Mate- 
MaTHKe, Toctexu3yaT, 1954. 

3 A. M. Xaaguu, Bananne pawkTyaWHOHHbIX TOMeX Ha HHTepBad Ap- 
KOCTH (KOHTPaCTHOCTH) TeACBH3HOHHBIX H306paxKeHHH. ,Paqnotexunka’, 1952, 
Ne 4, 

4.6. P. Jlepuu, C. A. Cmupuos, K Bonpocy o HOopMaan3auMn cay- 
yaHHOrO Mpouecca NpH NpoxoxXAeHHH yepe3s y3KONONOCHY!0 cucTeMy, ,Bect- 
HuK HMM‘, 1954, Ne 1 (46). 

5.9. A, Pudtun, Pa3pellaiwlman CHa TeEAeCBH3HOHHBIX cHCcTemM, )KT®,. 
1947, r. XVII, Buin. 4. 

6. A. B. Jiyu30B, Bprmncnenne BOCTpHHHMaeMOH sapKocTH, JloKaaazbl 
AH CCCP, 1948, tr. XIII, Ne 1, crp. 29. 

(ie > tae & & K pacuabunKkos, QO BAMAHHH amepTypHbIX XapakTepuHcTHK 
TEAC BH3SHOHHDIX TpyY6OK Ha BbEIGOP SKBHBAJCHTHBIX KOIPDHUMEHTOB OTHOWUeHHA 
CHfHaa K IYMYy, ,1eXxHHKa TeJleBugenuA“, 1955, Bain. 7 (13). 


Cratpa noctynvaa 20/VITI 1955 r. 


Kano. mexx. nayk B. B. KPYCCEP 
una. H. K. MAJIAXOB 


OCHOBHbIE CBOMCTBA NEPEAAIOWIAX TEJIEBHSHOHHbIX 
TPYBOK C ®OTOMPOBOJSLIMVMH MHWEHSMH 


B o630pe paccMOTpeHbl OCHOBHBIe paboune XapakTepucTHKH Tpy6oK c oTo- 
NpOBOAAIHMK MHINeCHSMH — BHAMKOHOB H KOHAYKTPOHOB, NpPHBeeHbI WaHHble 
QO 4YBCTBUTCADHOCTH, pa3spelllalouleH CNOCO6HOCTH, HHEPUHOHHOCTH H Apyrue 
MapaMeTpb! 9aTHX TpyOoOK. O6cyxeHbI dakTOpbl, OMpenenaioMHe 93TH NMapa- 
M€TPbl, H BO3MOMKHOCTD HX JalbHeKwWero yay4auleHnHa. 


Bapenenne 


OKCHIyaTauHOHHble OOpa3subl mepezaiouux Tpy6oKk c doronpo- 
BOJAWMMH MHIUeCHAMH TIOABHAHCh B 1900—1951 rr. u 3a KOpOT- 
KH CpOK, IpolwewwH Cc TeX NOP, BLITeECHHJIH BO MHOFHX TeJIeBH- 
3HOHHBIX yCTPOHCTBax TPpyOKH APyrHx THNOB. ITOMy, HECOMHEHHO, 
CMOCOOCTBOBa MHOFOJeTHHH Tpyd YyUeHbIX pANa cTpaH No nog 
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Oopy NOAXOMAWUX POTONPOBOAHHKOB WH PeXUMOB paooTH NnpHn6o- 
POB, He3aCTyKeHHO CKYNO OCBeLeHHbIM B AUTepatType [JI]. 1, 2]. 
OOJIbIUOH NepCNeKTHBHOCTH TPyOOK Cc dOTONPOBOAALIMMH 
MHUICHAMH TOBOPHT XOTA ObI TOT PaKT, 4TO 3a NocTeaHHe 2R—3 rona 
HX BbINyCK OCBOeH BO BCeX CTpaHax, rye BeleTcA paspaboTKa nepe- 
MalowwuX TeIEBH3HOHHEIX mpH6opoB—B CCCP (JIM18) ,CIUA (Bu- 
AnKoHb!l RCA 6198 nu 6326), Anraun (craTuKoHE! 931A u 932), 
<DpaHunH (KOHAYKTpoHn), TepManun (pe3ucrpounl), Pomanaunu. 

Kak H3BeCTHO, KBaHTOBbIA BhIXO Y CBETOUYBCTBUTEJIbHHIX I10- 
BePXHOCTeH C BHYTPeHHHM (hoTOa*PPeKTOM 3HAUHTebHO BBIILIEe, 
4eM Y NOBeEPXHOCTeH C BHeEWHHM dorosddextom. TlosTromy mpu- 
MeHeHHE POTONPOBOAHHKOB BaxKHO NpexAe BCero C TOUKH 3PeHHA 
YBeJIMYCHHA YYBCTBHTCVIbHOCTH NepeAaloulux TeI@BH3HOHHLIX TPy- 
60K 6e3 JaiIbHeHulero yC1OKHEHHA UX ycTpolictBa. He mMeubutee 
3HAYeHHE HMECT BO3MOMKHOCTH NOAYYCHHA YYBCTBUTEJIbHOCTH y (po- 
TONOBEPXHOCTeH 9TOrFO POZa MpakKTHYeCKH B JIIOOOM y4aCTKe CHeK- 
Tpa BHAHMOrO CBeTa HW 3a ero TpeselaMH, 4TO ZOKHO OGecre- 
UHTb PaCWIMpeHHe OOMACTH NIPHMeHeHHA Meperalolulux TPyOOK. 

MspecrHo, 4ro B TpyOKax C POTONPOBOAAWIMMH MHIIeCHAMH JIA 
KOMMYTalUMH MOryT ObITb HCNOAb3OBaHEI Kak OBICTPble, TaK H MCJ- 
JI@HHbIe SJIEKTPOHHI. B o60uxX cCy4uaaX M@KAY KOJIeCKTOPOM U 
MHUICHbIO CYHWIECTBYeT YCKOPAlOUlee Nowe, HEOOXOAHMOE JIA Wpen- 
OTBPall@HHA BOSBPaTa M@JVICHHELIX BTOPHYHBbIX 3CKTPOHOB Ha MH- 
IWe€Hb H CBA3AHHBIX C 9THM Napa3HTHEIX ABIeHHH. TlapamMeTpbl Tpy- 
OOK, padoTaiolux B pexuMax ¢<1uo>1, He HMeIOT cyllecT- 
BeHHbIX OTJIMUHH. 

Bamecte Cc TeM, 10 M@xaHH3My OOpa30BaHHA CHrHaa cweyer 
Pa3rpAHHYHBaTb TPYOKH C MHIICHAMH W3 HH3KOOMHBIX (MOTOrpo- 
BOJHAKOB H TPyOKH C BEICOKOOMHBIMH MHUICHAMH, HMeA B BULLY, 
UTO TObKO B TPy6Kax BTOPOH rpynnbt (KOTOpbIe MbI B Ja/IbHeH- 
eM Oy€M Ha3bIBaTb BHAMKOHAMH) peaH3yeTCa MPHHWMM HaKOn- 
J@HHA,. ) fl 

Pa3JIM4He B M@X@HH3Me paOOTH MHWIeCHH OOYCJIOBAHBaeT H 3Ha- 
YHTeCJIbHOe Pa3sIHYHe SKCIVIYATAaWHOHHEIX MapaMeTPOB TPyOoOK 3THX 
ABYX rpynn, 


1. BuaAWKOHDbI 


O6OlUMM y BCeX H3BeCTHBIX B HaCTOAULee BPeMA TPYyOOK C BBI- 
COKOOMHBIMH MHINCHAMH ABJIACTCH HCNOb3OBaHHE JIA (OKYCH- 
POBKH 3/ICKTPOHHOTO CUNTHIBAIOWlerO TWy4kKa MAarHHTHOrO NOMA 
AJIMHHOK KaTYUIKH. OTO OMpeseideT OMHHAKOBYIO: TO CYyLecTBy 
KOHCTPYKUHIO BCeX MpHOOPOB STOH rpynmMbI—pe3HCTPOHOB, aMepH- 
KAaHCKHX BHJHKOHOB, CTAaTHKOHOB H TpyOoK JIM18,—KoTopaa noKa- 
3aHa CxemMaTHyeckuH Ha pHc. 1. HeoOxoHMO OTMeTHTb JIHUIb CJe- 
AYOWHe Pa3s/IHYHA, BCTPeUaIOWHeCA Y OTACIbHHIX TPYyOOK: 

a) B Tpy6xax JIM18 orcytcTByeT ceTKa NMepe MHUIeHbIO; 9TOT 
QJIEKTPOL, KOTOPHIH B OCT@JIbHHIX TpyOKax oOOecneyHBaeT Nepieu- 
JUKYJIAPHOCTbh NOAXONA K MHUICHH My4Ka M@AVICHHbIX J/IEKTPOHOB, 
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oka3pipaeTca B TpyOKe JIM18 He oOn3aTebHbIM BBHAY UCMOIb30- 
BaHHA OBICTPbIX 3/IEKTPOHOB; 

6) pa3zenenve doxycupyloulero aIeKTpota Ha Ba He3aBHCH- 
MBIX IHMHIpa y pe3HCTpOHOB uM BuANKOHA 6326; sTum oOecneun- 
Bae€TCH BO3MO%KHOCTb Y/IYYWIeHHA COKYCHPOBKH My4Ka B .yraax 
MHIICHH 3a C¥UeT TOMaun Ha OH KAaNWIHH K MHIUCHH IWHJIMHAp o- 
NOJIHUTeIbHOTO HalpsxKeHHA (Mapabom00Opa3sHOoro§ HalipsKeHHA 
CTpouHol wu KagpoBok uactotEt) [J]. 3}. _~ 





Puc. 1. YctpolicTBO BHAHKOHAa 


j—Kon6a; 2—naKkaa; 3—KaTon, ¢—yapaBasiomHh 91eKTPOA; 5— 
auloa; 6—okycupyloulwA LuAKHAp; 7—QOTOMPOBOAALLAA MHLICHD; 
8~CHTHaabHaa NlacTHuHa; 9—MeAKOCTPYKTYpHaA ceTKa ; 


Ta6aputTbl BCeX Ha3BaHHbIX TPyOOK OMHAKOBbI WH XapaKkTepH- 
BVIOTCH CAeAYIOWIMMH WudpaMn: ; 


JIMametp ‘KouOn1. . . 2...) e+) 20 MM 
O6manH WiWHa....... fae, ere: POO: AEM 
Pa6ounlt pasmep tbotocnon. .. .. .9X 12 um 


IIpoctad KOHCTpyKuHaA (B YaCTHOCTH, OTCYTCTBHE Y3/la yMHO- 
KUTeIA WU CeKUHH Nepenoca u306paxeHHA) H Mable rabapuTel 
ONPeAeMMAM OTHOCHTEIbHYIO MPOCTOTY H3rOTOB/ICHHA BAAMKOHOB H 
yipaBeHHA MMU MpM 9KCIyaTarun. IlocTaTOuHO YKa3aTb, UTO BH- 
RHKOHBI UMeIOT IATb (MAKCHMYM UICCTb) aeKTPOAOB, He CYUTAA 
HATH HaKasla, IpOTHB 4eTHIpHAaaWaTH y TpyOKM C AByCTOPOHHeH 
MuueHbIO. Tipw HacTpolike nepeq mepemayeh. OKa3bIBaeTCH BO3- 
MOMKHBIM YCTAHABIHBaTb ONTHM@IbHIA paoouwwh PexUM, peryHpyA 
JIMMIb BeJIHUHHY TOKa WyyuKa, ero POKYCHPOBKY, a TakKxKe HalpA- 
*KeHHe Ha CHUPHA@JIbHOH MacTuHe (MocweqHee CYWECTBEHHO BJIMAeCT 
Ha UYBCTBHTe/IbHOCTbh WH HHEPIHOHHOCTh TpyOku). Uncato OpraHoB 
yHpaBeHHA, HCNOb3YeMHIX B XOWe Mepeway, MOET 6bITb TPH 
HeEOOXONMMOCTH COKpalleHo 20 aByx [J]. 5]. 1a cpaBHeHHa Ha- 
MOMHUM, 4TO B KaMepax C APyrHMH TpyOKaMH NIPHXOANTCA HMETb 
4—6 pyuek yiupaBleHua TpyOKon. 

B pa6oTre BHAHKOHa BaxkKHyIO POb HrpaloT MapaMeTphI ero 
MHINeHH, OCOGeHHO CaMOrO MOTOCJON. 

Bo BCeX H3BeCTHHIX TpyOKax COH MOTOMpOBOAHNKAa B Bue 
TOHKOH WIeCHKH, TOUIHHOH He Gosee 10 mx, HAHOCHTCA Ha NOy- 
MpospayHy!O CHTHAbHYIO MW1acTHHy, pacnomOxKeHHylo Hemocpel- 
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CTBCHHO Ha CTeKJe KOObI. BcviencTBHe CTO/Ib MaJ/IO% TOMULMHEI 
OONbINOM THOIEKTPHYeCKOH NOCTOAHHON MaTepHavia (He MeHee 6— 10) 
MHIN€Hb HME€eT OO/bIyIO emKocTb. BesHunHa 3TOL eEMKOCTU B pac- 


ueTe Ha OHH dI€MeHT CTO/b BetuKa (C,~ 107"), To 3apaAL, 
HAKOMVJICHHBIM 34 BPEMA Kapa, HENOJIHOCTbIO HEHTPaIH3yeTCA 9/1eK- 
TPOHHBIM IIY4KOM 3a BPCMA OAHOM KOMMYTALHH, H, CAeROBATeIbHO, 
HM€€T M€CTO HHEPIMOHHOCTb. YBeHYCHHE Ke TOAMIMHE PoTOCION, 
HEOOXOAMMOE JIA yMeHbuIeHHA C, H TeM CaMBIM HHeEPUMOHHOCTH, 
OrpaHHyeHo (JaxKe ecm He CUNTATh TEXHOJOPHYeCKHX TpydHocTen). 

CBeT MO/IHOCTbIO NOrOulaeTCA B TOHKOM cvl0e POTONPOBOAHHKA . 
(y CHrHabHOM MacTHHBI), H pH yBeMYeHHH TOJULMHE] MHIWeHH 
NOAYYaeTCH CHJIbHOe NOHH2KCHHE UYBCTBHTCIBHOCTH 3a C4eT NO- 
ABJICHHA OaaCTHOrO CONPOTHBJIEHHA, He 3aBHCALIerO OT oOcBe- 
UeHHOCTH, B CBA3H C 3THM B KayeCTBe MHIeHeH 2xKelaTebHO HC- 
NOJb30BaTb CPOTOMNPOBOLHHKH, HMeIOWHe Maloe NOrAouleHnne. 

YA€/bHOe CONPOTHBEHHE 9 MATePHaa MHINeHH TOJDKHO HMeTb 
BeIHYMHy 10%'—10" om-cm, Jia nowyuenna Takux 3HaueHHii p 
Obl MpoBeyeH CNenHaAbHLI NOAGOp PoTonpoBorzAWUNX MaTe PHaJIOB 
H pa3spa6oTaHa TeXHOJOTHA H3rOTOBICHHA HX B TOHKHX CJIORX. 
XapakTepHO, 4TO HM@HHO BJIMAHHIO TeXHOJIOrHH Ha 3HaueHHe p 
IIPHIIHCHIBaIOT pasOpoc xapakTePHCTHK, HAaG.OAaloOUMlicA y OTZeWb- 
HBIX OOPa3sOB OHOTHNHEIX TpyG6ox [JI. 3, 6]. K sromy caenyer 
OOaBUTb, YTO HA CBOHCTBA MHIICHH BIMAeT elle H MaTe pHa cur- 
HaJIbHOM MIaCTHHBI; B KAYeCTBE NOCeAHeErO PEKOMEHAYIOT HCMOVtb- 
30BaTb OKHCb OJIOBa HIM OKHCb HHUA [JI]. 3]. 

OCHOBHEIMH MaTepHaJiaMH JIA MuleHe cyxKaT B HacCToaulee 
BP€MA TPeXCepHHCcTaA CypbMa Sb.Ss3 Hu amMopdubli ceseu Se [JI. 3}. 
Kpome Toro, H3BeCTEH NOJIOKUTebHBI ONbIT HCNOb30BaHHA PbO, 
ZnS u CdS [JI. 6]. TipwMenexne pasanunpx doronposoramux 
MaT€PHa/IOB AHKTYeTCA B NepBylo OUePeb X%XKeAHHeEM MOVANT 
TPyYOKH C P@3JHYHbIMH CI€KTPaJIbHBIMM XapaKTepHcTuKaMH é (A) 
(puc. 2 

Ilockoubky @oTONpOBOAHHKH C BeCbMa pa3/IHUHBIMH e(\) H3- 
BECTHBI H HCCCOBaHBI, TO HMCIOTCA PeaJIbHbIe MePCNeKTHBEI co- 
3aHHA BHIHKOHOB, UYBCTBUTeAbHEIX K MHpakpacHbim, a TakxKe 
K yJbTpapuoweToBbim Jlyyam. Yxxe B HACTOAUIee BPeMA H3BeCTHHI 
BHAMKOHBI, MPHrOZHbIe AIA PerucTpallHH PeHTTeHOBCKOTO U31y4e- 
HHA [JI]. 9]. 

CBoHcTBa MaTepHaIOB MHII€HH BeCbMa cCyllecTBeHHO oTpa- 
KAIOTCH HE TOJbKO Ha MOPMe CNeKTpabHOH XapakTepHCTHKH, HO 
H Ha TaKHX OCHOBHBIX NapaMeTpax TPyOKH, KaK UYBCTBUTEJIbHOCTb 
MH MHEPIMOHHOCTb. OTO HarAZHO NOKasblBaeT CpaBHeHHe amoptb- 
HOro ceweHa H Sb2S3 (MO OCTa/IbHEIM MaTepHaaM OnYy6.MKOBAaHEI, 
K COMAJCHHIO, JIMUIb OTPHIBOUHbI€ LAHHBIe, KOTOPbIe TPyAHO HC- 
NOJb3OBaTb JIA COMOCTABJIEHHA). 

TpexcepHucrad CypbMa NO3BO/IAeT NOyYaTbh TPyOKH co creK- 
TPpaIbHBIMH XapaKTePHCTHKaMH, HanOoviee O.IH3KHMH K KPHBOH BHI- 
HOCTH (CM. KpuByi 2 puc. 2), T. e. OOecmeunBaeT HaHsy4Wee BOC- 
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TipOH3BEAeHHe WBETHBIX OObEKTOB. COW H3 9TOTO MaTepHalla MeHee 
4YYBCTBHTCJIbBHbI, YEM CIOH H3 Se TOH 2%Xe TOMWIHHE, HU TpeOyloT 
6O/IbIIMX paGOuHX HaNpAxKeHHH Ha CHTHAaIbHOH miactruHe (puc. 3) 
[J1. 3]. 

Takoe cpaBHeHHe, OHAKO, HEAOCTATOUHO NOAHO, MOTOMY HTO 
IX CHHKCHHA HHEPIHOHHOCTH MOKHO H3POTaBJIHBaTb CeICHOBbIe 


MK 


~—~a, 
Ss 





Omnocum behaved cuennna 
Ly 
S&S 





) 4 
400 500 600 700 MMKM 





Puce. 2. Cnextpaabupie Puc. 3. CBeToBble XapaKTePpHCTHKH BHAHKOHOB 
X4PaKTEPHCTHKH BHAHKOHA C MHUIGHAMH PaBHOH TOMU[HHbI 
8 
Ka 3 
10 Ss 
| 8 
Sy 
: 
& 
/ & 
Gi & 
| S 
S 
< 
SD 
weno Kadeob nocne npexpaweHun ocbe- 
QV; 10 109 2K ene 
Puc. 4, CBetosbie xapakTepHcTHKH BH- Puc. 5. XapaKTepHCTHKH HHEPLHOHHO- 
THKOHOB C MHIMe€HAMH H3 Se (kpHBan J) CTH 38TYXaHHA CHrHaNa BHAMKOHOB 
U SboS3 (KpHBan 2) 1) Se; 2) Sb,S, 


MHIUCHH OOlee TOJICTBIMH, 4M H3 Dpyrnx matepnHastos (10 mK 
mpoTusn 2—3 mx {[JI. 7]). 

IIpu sTOM 60Oee 4YBCTBHTCJIbHBIMH OKA3bHIBalOTCA yoxKe TpPyOKH 
C MHUI€HAMH H3 Sb.S, (puc. 4). 

O6patTHad KapTHHa Ha610MaeTCA B OTHOWCHHH MHEPIHOHHOCTH. 
Tlpv paBHbIxX TOJIUJHHAX HHEPUHOHHOCTb MeHbINe y MHIUWeHeR H3 
Sb.S3 HW, HAOOOPOT, NP MpeAebHbIX JIA Kaw MOTO THMA TOVIMIHHAX 
CeJIEHOBbIC MHIUCHH, HMeIOWIHe TOWHHY nopsagKa 10 mx, o6Hapy- 
2K HBalIOT WHEPUHOHHOCTb B O—6 pa3 MeHbILyIO, 4eM CepHHCTO- 
CYPbMAHBe, roe TOMA BCero 2—3 mK (puc. 5) [JI. 7]. 
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Kak BHHO H3 IMpHBeeHHBIX Ha pHc, 3 4 4 CBeTOBBIX xapak- 
TEPHCTHK TPyOOK C MHINCHAMM H3 pa3HbIX MaTepHaloB, HaH6ovee 
O/IM3Ka K TpeOOBaHHAM NpaBHbHOTO BOCIPOW3BeAeCHHA TOsYTOHOB 
B CHCT€MAaX 4epHO-Geloro TeeBHACHHA XAPaKTePHCTHKA BUAHKOHA 
C C@PHHCTO-CYPbMAHOH MHUHIIeCHbIO; B 3TOM Cayuae y¥=0,75, Torna 
KaK IPH HCNOAb30BaHHH ceeHa y=0,9. STO pa3smmuMe caenyer 
OTHECTH 34 C¥UeCT pa3HOH QOPMbI CBeTOBBIX XapaKTePHCTHK ABYX 
Ha3BaHHbIX MaTepHalOB. M3pecTHo, ¥TO AVIA CemeHa 3Ta 3aBHCH- 
MOCTb POTOTOKA OT OCBEMICHHOCTH MPH MaJIbIX BeIHYMHAaX Tocen- 
HeH O/M3Ka K J1HHeEHHOH, a y Sbo.S,; mwMeeT MecTO crTreneHHan 3a- 
BHCHMOCTb C NOKasarTeviem 0,5 [JI. 6, 8]. 

IlockOJIbKyY HS3BECTHEI TakoKe TPyOKH, y KOTOPEIX Y¥ CBeTOBOIi 
XapaKTe€PHCTHKW HMeJIH 3HaueHHA OT 0,6 20 1,0, ecTb Bce OCHOBa- 
HHA OOOOMIMTH NOCIeHHA BbIBOL HM TOBOPHTb O BO3MOXKHOCTH Bapbu- 
PpOBaHHA MOpPMbI CBeETOBOH XapaKTePpHCTHKH y paccMaTPpHBaeMBIX 
TpyOok nyTeM nonOopa AAA HUX COTONPOBOAAWIMX MaTepHaOB 
C Ppa3JIMYHBIMH CBETOBbIMH XaPaKTePHCTHKAMH. STO BeCbMa IL@HHOe 
CBOHCTBO BEITOMHO OTMUaeT BHAMKOHBI OT BCeX JPYrHX HbIHe 3+ 
BECTHBIX TPYOOK. 

SakaHuuBad STHM OMMCaHHe CBOMCTB MHUeHel, cmelaemM spa 
OOWHX 3aMe4aHHA. — 

Ileppoe 43 HHX OTHOCHTCA K TOMMMHeE POTONpOBOAAMIerO CON. 
BpI3BaHHaA YMCHbINeHHEM TOJLIMHE OT WeHTpa K KpaaM HeOHO- 
POAHOCTb TEMHOBOTO COMPOTHBJICHHA H YYBCTBHTGJIbBHOCTH B Mpe- 
hejax padoueh Miollaqu O6yCcOBIMBaeT HepaBHOMePHOCTh (oua. 
Uro6n u36exKaTb YXyAMeHHA KayecTBa H300PaxKeHHA, NPHXOMNTCA 
OrPpaHHYMBaTb BeJIHYMHY paoouero HaNpAKeHHA HA CHFHAJbHOH Mt1a- 
CTHHE, YTO B CBOIO OUepeb MPHBOAMT K 3a€HW2XKEHHIO UYBCTBH- 
TeJIbHOCTH mpH6opos [JI. 4]. 

BropoH HeOCTaTOK CyIeCcTByIOWMX MMUIeHeli—H3MeHeHHA UyB- 
CTBHTCJIbHOCTH MH TEMHOBOTO TOKA, HaOoNaloulMeca pu ob1y4ye- 
HHH POTOCIOA SIEKTPOHHBIM NYYKOM. OTH H3MCHEHHA OF paHHUHBawrT 
CpOK C1yKObI TPyOOK, a TakxKe Tpe6yloT ocoboh ocTOpoxHOCTH 
B Tipolecce 9KCIIyaTaluH. OKasbiBaeTcA, 4TO HeOOXOAHMO He 
TOJIbKO TapaHTHPOBaTbh 3aNMpanHe NyyKa Ha cyyah MmpeKpamenua 
pa3sBepTKu (4TO AeNaeTCA WIA MpPeAOTBPAleHHA MpoxKHraHuA MH- 
meHeh H B Apyrux Tpy6Kax), HO MH CTpOro CO6mI0LaTb UpaBubHOe 
NOMOMeHHE pacTpa H ero pa3sMepbl Ha MuIWeHH. B cayuae yBesn- 
YeHHA Pa3MaxXa HalPAKeHHA Pa3SBeEPTKH HIM CMelleHHA pacrpa 
cTapble ero rpaHHUbl OyAyT BUAHEI Ha H3006paxeHHH. TaKkoe BBI- 
2KHTAHHE OCOOCHHO 34METHO, CCIW QICKTPOHEI CUMTHIBAlOWero ny4Ka 
HMECIOT OO/IbILyIO SHEPrHW, T. €. CECH TpyOKa pa6oTaeT mpu GovIb- 
WIHX HanpaxKeHHAX, NOMABAeMBIX Ha CHTHAJIbHYIO MWaCTHHY. 

CielyeT 34Me€THTb, YTO HEMPePbIBHO BeAYTCA paOoOTE! MO yco- 
BEPUICHCTBOBAHHIO MHINeHeH BHIHKOHOB, MOAOOPpy HOBbLX MOTO- 
COCB WH YCTPaHAIOTCH OTMeYeHHbIe BBIINe HeocTaTKH. Oco6épnilt 
HHTepec B STOK CBA3H MPeCACTABJIAIOT MOMbITKH 3€KOHOMEPHOrO H3- 
MeHCHHA NapaMeTPOB MHIWeHeH NMyTeM MORO0Pa OTHOCHTEe.IbHO! 
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HOH OTICbHBIX KOMIMOHCHTOB, BXOJAUIMX B COCTAB COeCAHHeHHH, 
H3 KOTOPHIX H3FOTOBJAIOTCA GoTocion. Bo3MOxHOCTH H3MeHeCHHA 
NONOOHEIM MyTeM (OTOUYBCTBHTeIbHOCTH H TEMHOBOTO COMpoTHB- 
JICHHA TIPOH/JIVIIOCTPHPOBaHHE pc. 6 Ha MpHMepe coeqHHeHHA 
ZnSe—CdSe [JI. 6]. 
Iloqpo6Hoe paccmorTpeHue napameTpoB MuuteHel 6bIIO II pOAHK- 
TOBAHO PellalOllMM BJIMAHHEM HX Ha paOoTy Hu xapaKTepHCTHKH 
TPyOKH B WeOM, a TaKKe CYULECTBEHHEIMH OTHYHAMH oTONpoO- 
BOAAMMX .MHUIeHeH OT MulleHeH Apyrux .Tpy6oK. B pemenun 
OCTA/IbHBIX Y3I0B (MPOKEKTOPa, CHCTeEMbI (OKYCHPOBKH), Ha0bo- 
POT, HET PaANKaJIbHbIX OTMHYHH OT Ipyrux .mpH6opos c pasBept- 
KOH MY4KOM M@JVICHHBIX 9VICK- te te : 
TPOHOB, H NOSITOMY MapaMeTppl- 
9THX Y3/I0B B JAaHHOH CTaTbe He 





pacCMaTpHBalOTCA. — S 
Tlepetaem kK paccmotpeHuio R 
OCHOBHBIX XaPaKTePHCTHK BHAM- & 
KOHOB... oe ae $s 
YyBCTBHTeJIbHOCTb BH AHKO- 8 
HOB pa3JIM4HBIX- M&@pOK MOKeT. S&S 
ObITb JIErKO.. OW@HEHA Ha OCHO- 100 % 50% CdSe {0 
BaHHH HX. CBETOBLIX XapaKTe- Cd Se 50 to ZnSe | bnde 


PHCTHK, TaK .KakK y KaxKJOrO U3 
HAX MPpHHATO CYHTATb. MHHHMA\Ib- 
HbIM paOounli CHIHaJ BeJIHUHHOH 


Puc. 6, 3aBHCHMOCTb TapaMeTpos MH-- 
weHeH u3 ZnSe—CdSe or conepxa- 
HHA KOMMOHEHTOB 


0,1—0,2 «xa. 

Bpiile, IpH O6cyX eCHHH aH- 
HbIX O pa36poce UYBCTBHTe/Ib- 
HOCTH B CBA3H C MPHMeCHECHHeEM Pa3/IH4HbIX MATePHaIOB HU C/OeB: 
Pa3IH4HOH TOAWIHHBI, yKe MPUBOAHANCh (cM. pac. 3 Hw 4) cBeTor 
BIC XaPaKTePHCTHKH BHJMKOHOB, BBINYCKaeMbIX OOJIbUIMMH Ce- 
pusimMH. Ha OCHOBaHHH STHX XapaKTePHCTHK pea/IbHad UyBCTBUTeIb— 
HOCTb CyWMeCTBYIOWNMX TpyOOK MOxeT ObITb OWeHeHAa KaK Ey 
=3-+-7 AK (UCKIOUCHHE MPeACTABIAIOT 3HAYHTeIBHO MeHee 
CTBHTeJIbHHe TpyOKu RCA 6326). 

CuenyeT MOAYePKHYTb, YTO 3TH WM@Pbl OTHOCATCA JMIUb K Cay-- 
yao Nepean H300paxKeHHH HENOABYXKHEIX OObeKTOB. IIpu nepe- 
wave M300paxKeHHH JBYKYUINXCH OODEKTOB Ha/IHYHe HHEPLHOH- 
HOCTH MPHBOJUT, Kak 9TO OyAeET MOKA3aHO HHWxKe, K HEOOXOHMOCTH 
NOBbIWWAaATb PaOOYHe OCBELMEHHOCTH, HEPC AKO BECbMa 3HAYHTeCJIbHO, 

Ecu He IpHHMMaTb BO BHHMA@HH€ HHEPUMOHHOCTb, TO CeLyerT 
CUHTaTb, UTO BOSMOMHOCTb SKCIVyaTawHH TpPyOokK pH MeHbIUHX 
OCBEII€HHOCTAX 3a CYeT HCNOMb3OBAHHA CHFHaIOB MeHbIIe 0,1 mKa 
JMMUTHPyeTCA TOMbKO (JIIOKTYAUHOHHBIMH TOMeXaMH, BHOCHMbIMH 
BXOJHBIM KaCK@JOM BHJeOYCHIHTeIA (4eM BHJHKOHHI OTM4AaIOTCA 
OT HKOHOCKOMNOB, Tle Ba2xKHO YUHTHIBATb elle H YPOBCHb CHIHAaJIOB. 
»4epHoro maTHa“). B cBa3H C STHM B MOCHTemHee BpeMA 3a pyGe-. 
2%OM ObMIH MpOBeXeHb! paOOTH MO CHHXKEHHIO BeJIMUHHEI 3THX 


4h 


J—U4YBCTBHTCAbDHOCTh; 2—yenbHOe 


TEMHOBOE | 
cOonpoTHBaenne 


MUH 
Uy Br 
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nlOoMex. CelWa/IbHO JVIA KaMep C BHAHKOHAMH OblIM pa3paboTaHbl 
TAK Ha3bIBaeMble ,KAaCKOMHHe“ CXE€Mbl BXOJHHIX KaCK@OB, B KO- 
TOPHIX YPOBEHb QVIOKTYAUHOHHHIX MOMeX 3HAYHTe/IbHO MEeHbile, 
seM B OOBIMHEIX cxemax [JI. 5, 10]. K comkanennio, ZaHHbIX O Be- 
JMYHHE HeEMOCpeACTBEHHOFO BBIMTpbIWIa B YYBCTBHTe/IbHOCTH MOKA 
He OMNly6HKOBAaHO. 

OueHHBad MepCneKTHBbI Y/IYUWeHHA UYBCTBHTe/IbHOCTH CaMHX 
Tpy6OK, ClelyeT OTMeETHTb BJIHAHHe Ha BeAHUHHY CHrHala TOKAa 
nyuka /, w HanpsKeHHA Ha CHrHabHOH naactuHe U,,. B cyle- 
CTBYIOUMX TpyOKax pa6oune 3HauennaA /, un U,, Cepbe3Ho orpa- 
HHOHBAIOT 9STY BeTHYUHHY H, CJICMOBATeIbHO, UYBCTBHTCJIbHOCTD. 
Tak, BpeaHunua /, cocTaBadeT o6ntNHO 1—2 mxa. IIpnH yBemnue- 
HHH J, MOKHO ObLIO Obl NOAYUYHTb POCT CHIHala, HO MPH OOAbIINX 
MJIOTHOCTAX TOKAa B My¥Ke HavHHaeTCA pacPoKyCHpoBKa HU NawaerT 
YeTKOCTh TepeqaBaeMbIxX H300paxeHH. MKXecTKHe OrpaHHieHHA 
HaKalblIBaloTca HM Ha BemHUnHy U,,, TouHee, Ha Pa3HOCTb NOTeH- 
WHalOB M@KAy CHIHaIbHOH MwacTHHOH Hw KaTOJOM (pexKHM MeZ- 
JI@HHBIX 3JIEKTPOHOB) HIM KOJIICKTOPOM (pexXHM OBICTPHIX 93/1eK- 
TPOHOB). STH OTpaHHYeHHA OOYCIOBIEHbI HEAONyCTHMOM HepaBHO- 
MePHOCTbIO (ona, NOABAAIOWeHCcA npn SOobmux U,, BcTenCTBHe 
6bICTporo pocTa TeMHOBOrO ToKa. Kak NpaBH0, NpH sKCIViyaTawun 
tpy6ox U,, He MpesbiuiaeT 25—40 e@. Bmecte c Tem, H3 puHc. 7, 
re MpuBesena THMM4Had KpHBad 3aBucHmocTH Ey=f(U,,), BHAHO, 
uTO pa6ouan ocBelleHHOCThb Ey u3sMeHAeTCA OOpaTHO NponopLHo- 
HatbHo Ky6y U,, [JI. 4]. 

CyMMHpyA TIpHBeeHHBIe MAaHHbI€, MOXHO YTBeEpxXAaTb, TO, 
BO-Te€PBbIX, MO YYBCTBHTCJIBHOCTH CYLIECTBYIOWUMe BHAHKOHBI yCTy- 
NaloT TObKO Tpy6KaM C JBYCTOPOHHeEH MHIMeHbIO H, BO-BTOPHIX, 
MMCIOTCA peaJIbHble MePCNEKTHBHI JabHeHWero yyyuWieHHA TPyOoK 
m0 9TOMY MapamMeTpy. Ha OCHOBaHHH CBeTOBBIX XapaKTePHCTHK 
MOKHO 3aK/IOUHTb, 4YTO BCe BHAHKOHH MO3BOAAIOT MOydaTb BBI- 
COKOE MPeTeIbHOE OTHOWIeHHE CHTHa/I/MOMeXa Yyy.9. Byarogzaps 
TIOBLIMEHHOH eMKOCTH C MHWeHeH aTHX TPpyOOK yaeTCA CHHMATb 
cCurHaibt BeaHunHoh 0,3—0,5 mxa (puc. 3 u 4), HM 3a STOT CHerT 
Vanea > 100:1. K stomy caeayeT AO6aBuTb, ITO MOMEXH, BJHAIO- 
He Ha H300PaxKeHHEe,—BbICOKOYACTOTHbIC, H Ha NPHEMHOM SKpaHe 
TIPOABIAIOTCA KaK M@/IKHe TOUKH. C yyeTOM ocobeHHOCTeH BOC- 
NPHATHA TAKHX MOMEX [1a30M, Yang OWMCHMBaIOT KaK 300: 1 {JI. 10]. 
Bce 8TO NO3BOAeT CUHTATb, UTO ,DIYMOBbIe“ MapaMeTPhI BH IHKO- 
HOB 3HA@UHTe/IbHO JTyuIle, 4eM Y ApyrHx TpyOoK. 

HeckolbKO HHOe MO/0%#XeHHE HMe€eT MECTO B OTHOIIeCHHH pa3- 
pellaiolleH CMNOCOOHOCTH BHJHKOHOB. 

Matepuaibt paga apTopos [JI. 4, 7| nmo3BOAaIOT C4MTaTb pas3- 
pewlalolly!0 CMOCOGHOCTh BHANKOHOB paBHoH 400—600 1MHHAM B 
weutTpe nx 300—450 aunnam na Kpaax. Boabilaa Wudpa NpH 9TOM 
OTHOCHTCA K TpyO6kKaM C pasBepTKOl SEICTpPEIMH aeKTpoHamu—JIM18. 

Utro KacaeTca paspellaiouleli CnOCcOGHOCTH Ha Kpaax, TO B TpyO- 
KaxX MOCIe@IHHX BHITYCKOB, HMCIOINMX Ba aHOMa, OHA OObIYHO 3Ha- 
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MHTCJIBHO NOBbIMAeTCH TPHMCHeCHHEM TaK Ha3biBaemMolt » LHH&aMH- 
YeCKOH POKYCHPOBKH“, O KOTOPOH yxe YMOMHHAIOCb B Hauaie an- 
HOM CTaTbH. OTHM MpHeMoM JOcTHraeTCA BLID@BHHBaHHe Y4eTKOCTH 
B WeHTpe H Ha KpadAx H300paxeuHna. 

AnllepTypHble XapakTepHCTHKH, MpHBeNeHHEIe Ha puc. 8 [JI. 4, 7], 
AatoT MpeACTaBeHHe O KOHTPaCTHOCTH MeKHX jeTanei. Xora 
MaKe B AY'IMHX BUAMKOHAX OHA HeBeHKa (KpuBaa J puc. 8), 
oTO He CHHTaeTCA Cepbe3sHbIM MedekTomM. KontTpacruocth Me/IKUX 
AeTaseH MOKeT ObITb yBeIHYeHa B 3HAYHTeAbHOL CTeNeHH HpHMe- 
HEHHEM aNlepTypHOH KOppekWHH. Takad BO3MOKHOCTH OObACHAeTCA 





100 
§ 50 
S 
Ss 
= 60 
S 
Ss 
8 40 
S 
S 20 
S 
= 
i) | 
20 490 G00 
Yucno cmpor 
Puc. 7. SasucuMoctb pa6oueli ocpe- Pac. 8. Aneprypunre XapakKTepHcTuKH 
IWEHHOCTH OT HaNpskKenna Ha CHrHadb- | ’  BAJ.MKOHOB 
HOH MWdIacTHHe J—suaukon 6326; 2—BuanKkon 6198; 3—BuauKon 


OObWHX pa3sMepoB; 4—BHAHKOH 6326 (c yueTom 
KOPPe€KMHH B ycHanTene) 


BbICOKHM OTHOUICHHeM CHTHavi/MOMexa. J\By x-TpexkpaTuoe Y BeVIH- 
YCHHE NOMeX, CONPOBOKAAawwee NONbemM YCHJICHHA HA BBICOKHX 
wacToTax, HeOOXOAHMBIA JIA MOAHOTO BEIPaBHHBAaHUA KOHTpacrt- 
HOCTH MCAKHX jeTateH (B Mpeqenax 350 aunt), oKasniBaetca He- 
3aMCTHBIM Ha H30OpaxkeHHH HM He yxyallaeT ero KauectBa [JI. 4]. 
B cayuae MpHMeHeHMA aneprypHol KoppeKuMH UeTKOCTL H306pa- 
%KEHHH, NepedapaeMbIX BHAMKOHOM, cJleayer ONeHUBATH youre Ha 
OCHOBaHHH KpuBOH 4 puc. 8. 

[lepexoaa kK tbakTopam, orpannunBaioutmM pa3spellatoulyo cno- 
COOHOCTb BUAMKOHOB, OTMETHM B KayecTBe riaBHoro CYUHTHIBAIOLUHE 
my4oK, Ilo ycOBHAM U4YBCTBHTeABHOCTH HW MHEPLHOHHOCTH Heo6- 
XOAHMO OO€CNEYHTb CTOAb OObUIOH TOK B NyuKe (10 1—2 mxa), 
4TO PaSMePbI erO Ce€YeHHA HE MOFYT OBITh CoeaHBI AOCTATOUHO 
MaJIbIMH JIA TOO, YTOOb! NOAYYHTS BbICOKOe paspemenne Ha Mu- 
meHAax 9X 12 mm (ocobeHHO B pexumMe o< 1). Xapaxrepuo, uto 
B KayecTBe OCHOBHOH (ec He eAHHCTBeEHHO) M€pbl TMOBBILICHHA 
paspemaoulen cmocoOHOCTH Tpy6OK paccmaTpuHBaemoro Tuna Ha- 
SBIBAIOT OOBIYHO yBeIMYeHHe pasMepoB MuleHH. [pH atom MomxHO 
COCMaTbCH HA OMNBITHBIE OOpPa3slbl TPpy6oK c Kon6o; AWAaMeTPOM 
00 “4M; UX paspelalomlad cnoco6uoctTb (800 «nnuit (JI. 11]) yxe 
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CpaBHHMa C pa3pellaiolleH CNOCOOHOCTbIO APyrHux COBPeMeHHE!X 
TpyOOK. 

Bce MpHBeZeHHbIe BbILe MATePHaJIbl O pa3spemaroulelH cmoco6- 
HOCTH BHAMKOHOB MOryT ObITb NPHMeHEeHDI JIHUIb JIA OLWCHKH UeT- 
KOCTH NepewauH HeNOABWKHEIX OObeKTOB. UetKocTh xe MepenauH 
JBWKYWAXCA OObEKTOB 3HAUHTC/IbHO HHKE BCEMCTBHe HHEPUHOH- 
HOCTH, MIPHCyuwleH OO/bUIMHCTBY BUAMKOHOB. MuepiHoHHoctTb mpo- 
ABIACTCA B MOABICHHH ,Cesa“ 34 ABHKYULMMHCA MpenmMeTamMH; 
8TO IIpHBOAHT K NOHW2KCHHIO KOHTPaCTHOCTH H, KaK CJIeACTBHe, 


K TOTepe YETKOCTH B WeTaax. 

MimeloTtca Be OCHOBHHIE 
IIPHUHHbI HHEPIHOHHOCTH: 

1. KoMMyTalHoHHble ABuIe- 
HHA—UHCTO ,dVIEKTPOTeXHH- 
yecKHe” TPyAHOCTH 6bICTporo 
BbIPABHHBaHHA NOTeHILHaJIOB 
Ha MHIUeHAX OO/IbLIOH @MKO- 
CTH, HalpHMep IIpH H3MeHe- 

HHAX €@ OCBELLEHHOCTH. 
Ong 10 20 mm /cex 2. PoTosJIeEKTPH4eCKHE AB- 
Cropocins Obuncenua npoexuuu obvexma IeHHA, MPHBOAAUMe K OTCTA- 
Puc. 9. Bausuue ckopocra asuxenua BAHHIO H3MeHeHHH orompo- 
o6ObekTa Ha oOCda6seHHe curuana [J]. 3} BOXHMOCTH OT H3MeCHeHHH 
J—pesucTpou; 2—BHanKOH; 3J—ayumHi aKcnepHMeH- OCBEMLEHHOCTH. 
i a a Oco6eHHOCTAMH KOMMyTAa- 
; ILHOHHBIX ABJICEHHH OObsAC- 
HACTCA MpexAe BCeErO 3aBHCHMOCTb BeHYHHEI HHEPIHOHHOCTH OT 
TOJLUIMHBI MHIIeCHH, TOKa Wy4Ka H HallpAxKeHHA Ha CHTHaJIbHOH 
muiactuHe. C Apyrofi CTOpOHH, He Y4HTbIBad oTOIIeEKTpHYeCKUX 
ABJIeHHM B (oTOCI0e (HHEPWHOHHOCTh H3MeHeHHK MpoBozuMoctTH), 
HEBO3MOKHO YAOBJIETBOPHTeIbHO OObACHHTb 3aBHCHMOCTb HHEPIIH- 
OHHOCTH OT. OCBELIGHHOCTH MUUIeCHH H—IJlaBHOe—OT TeXHOJIOrMH 
HaHeCeHHA (POTOCON, (AKT BAHAHHA KOTOPOH TBEPAO YCTAHOB/ICH 
[JI. 3, 6]. | 

VinepitHOHHOCTb COBPEMCHHbIX tTpy6oK coctaBasnet 0,2—0,5 cek. 
(B KayeCTBe KPHTepHA IPHHATO CUHTATh BPeMA CMawaHMAa CHrHaTa 
B e pas). WnepivonnocTb HapacTaHHA CHTHala MIpH yBeAMYenHH 
OCBEILCHHOCTH HECKOJIbKO MeHbIUe 9aTOH BemMuMHbI, I]perzcrasvie- 
Hue O CTeMCHH OC1a6/ICHHA CHPHaa OT JBHXKYLWIAXCA OODEKTOB TIPU 
Takoli MHEPIHOHHOCTH JaioT KpuBble puc. 9. Tlomp3yacb STHMH 
KPHBbIMH, a TaKxKe allepTypHOM xXapaKTepHCTHKOH tpy6Ku (puc. 8), 
MOKHO TOLCUNTAaTh, 4YTO OCca6eHHe CHrHaa Ha 10% NMpHBOAMT 
K MoTepe ueTKOCTH MpumepHo Ha 100 JHHHH. 

Jia CHWKeHHA HHEPUMOHHOCTH CTPeMATCA PaOoOTAaTb MPH MaVIbIX 
HaIlpAKeHHAX Ha CHIHAbHOM MWIacTHHe, TaK KaK 9KCIIEPHMCH- 
TaibHo OHO ycraHoBeHo [JI. 4], 4YTO H3MeHeHHeM Un, MOXKHO 
TAKKe W3MCHATb BeJIMUHHY OCTATOUHBIX CHTHA/IOB H, CJI€2OBAa- 
TeIbHO, HHeplwMonHocTH (puc. 10). Taxoe cHMxKeHHe U., Topedyer 
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YBCIMYCHHA OCBEWICHHOCTH JIA NOLepxKaHHA NOCTORHCTBa cur- 
Hala, a NocweqHee B CBOIO OYePeAb CHHKACT HHEPIHOHHOCTD 
(puc. 11) [JI. 7]. Ha stom ocHoBanuu MpHHATO OTHOCHTS HH PUHOH- 
HOCTb K YHCY MaKTOPOB, JIMMHTHPYIOWAX YYBCTBUTeCAbHOCTD BH- 
AMKOHOB. , ? , 

BecbMa CHJIbHO CHH3HTb HHEPUHOHHOCTh yaeTca, ecu MOK epT-. 
BOBaTb UYBCTBHTCJIbHOCTbIO. ) 

Takad BO3MOXKHOCTb ObIa B MOCIeRHee BpeMA HCIIO/b30BaHAa 
Mp CO34aHHH BUAMKOHA JIA MepenayW KuHOduAbMOB. B uacTHOCTH, ; 
BBINYULCHHaA AIA STON WeH CHelMabHad TpyOKa—amepuHKaHcKHh 
BHIHKOH 6326 [JI. 4]—pa6oraer 
NpH OCBELWICHHOCTAX (POTOCIOA m0- 
pagka 2000 zx (!), 3aTO Ona NO.w-. 
HOCTbIO Oe3bIHe PLHOHHA. 





Omuocum benuwra cuenang 


Gmuocum. benuvuna 
OCMAMOYHOLO CUEHAAEL 


HUA OCBbeWeHUR 





2 4 
Yucno Kadpob nocne npexpaye- 


Puc. 10. Baaanne wanpaxenua Hacurnanb- Puce. 11. Bauanne OCBeELIEHHOCTH Ha 
HOH M1acTHHe Ha BeMYHHY OCTATOYHBIX CKOPOCTb 3aTyXaHHA CHrHana (MH- 
CHrHalOB BHAMKOHA [J]. 4] - WI€Hb H3 Sb2S3) FE, = 1; E, = 16Ey; 


3 1 

Bee AcTBHe HHEPUMOHHOCTH BUAMKOHH 2Oaroe BPeMA HE MOrJH 
TIPHMCHATLCA JIA Wee TeeBu3HOHHOrTO RBeulaHHa. B To xe 
BpeMA MaJIble TaOapHTH, MmpocToTa ynpaBeHHA u HebObUIAA 
BeJIH4HHA NOTPeOACMOH MOUIHOCTH MO3BOJINIM CO3MaTb LelicTBu- 
TeAbHO NOPTAaTHBHBIe WH HaexKHO paGorTaioulMe KaMephI, NpuMe- 
HACMBI€ = B TIPOMBIWVICHHOCTH HW JIA HAYYHBIX HCCTeROBaHHi. 
HiMeHHO NOABIeHHE BHAHKOHOB nO3BOHA0 MIpHCTYNHTb K CO3- 
AaHHIO, HANPHMep, TaKOH annapatypbl, kak annapatypa JIA nmepe- 
Aad B CCTCCTBCHHEIX H HCCKYCTBEHHBIX yJIbTPaHOVJIETOBHIX ,IBe- 
Tax" It HCCeLOBaHHH B MeqMUMHe Hu 6HOOrUH. 

C apyrod cropoubi, ycrpanenue nHepmHoHHocTH cpa3y OTKPHI0 
HM Apyrve oOOMacTH A|KCHyaTauHu BHAMKOHOB. Ouenp y HadHbIM 
OKaSaICA OBIT MpHMeHeHHA Tpy6oK 6326 za nepenau KuHO- 
HIbMOB. 3mecb OCOGeHHO OarOnpHATHO CKa3avlacb paBHOMep- 
HOCTh (OHA H NOAHOe OTCYTCTBHE MapasHTHEIX CHrHaIOB, a TakiKe 
HCHCKG2KCHHOE BOCIPOMSBeeHHeE MOyTOHOB. K sromy caenyer 
ROOaBUTb HaJHUve B BULeOCHrHae ,=5TaTOHHOrO YPOBHA yepHoro* 
H BOCIPOHSBEeAeHHe CpeAHeh COCTaBAAIOMeH OcBemeHHOcTH [JI. 3, 4}. 

Tpy6xa 6326 Gna ycnemHo mpumenena HB CuCTeMax WBeT- 
HOrO TewleBuneHuA. MMertca, B 4acTHOCTH, AaHHBe O pa6ore ee 
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B KHHOKAMe€paX OJHOBPeMeHHDIX CHCTEM IBeTHOrO Te/JIEBHACHHA, 
B KAKAOM H3 KOTOPHIX HCNOb30BaHbI TPH TPyOKH. 

Oco6pli HHTepec MPHBAeKaeT NOABHBUIeecA B CAMOE NOCTeAHEee 
ppema coo6mexnue [JI. 12] 0 co3qaHHH OAHOMyYeBOrO BUAHKOHA, 
NO3BOIAIOWerO NOyYaTb Ha BxXOJe TPH CHTHAa B OCHOBHDIX 
upeTax. OTa TpyOKa Mpw3BaHa 3aMeCHHTb TPH TpyOKH B KaMepax 
OAHOBPeEMeHHBIX CHCTeEM IBeTHOTO TeeBHAeCHHA. 

OnucaHHa mom06HOK TpyOKH H ee XapaKkTePHCTHK NOKa He 
umeetca. HW3BecTHO JIHIb, 4TO JIA pasaeeHHA WBeTOB nepes 
oTOMpoBOAAIWeH MHINeHbIO yCTaHOB/JIeH pacTpOBbIH CBeTOMHIbTp, 
MOJOCKH KOTOPOTO paCNO1OKeHbl MepMeHAHKyJIAPHO CTPOKaM. Ha 
KAK AEH 2T@MCHT IPHXOAHTCH TPH MOAOCKH CBeTOMHbTpa, OOulee 
uHcAO nom0coK—900. Pa3zeeHHe BbIXOZHOFO CHrHasia Ha TPH KOM- 
MOHEHTAa JOCTHFHYTO NpHMeHeHHeM TPeXCeKIMOHHOM sMHeMNAaTOH 
CHTHA@/IbHOH TVIaCTHHBEl. 

MoxHo MpemnosaraTb, YTO NOLOOHAA TpyOKa Cepbe3HO yIIpo- 
CTHT pemeHve 3a7a4uH O MepematoieH CTOPOHe OAHOBPeMCHHbIXx 
CHCTe€M WBETHOFO TeeBHAeCHHA. 

BuAHKOHEI HallliH MpHMeHeHHE HE TOJIbKO B Te/JIEBHACHHH, HO 
H B pagqMomAoKauHH. B paqnOOKaWHOHHbIX yCTAHOBKaX OHM pa6o- 
ralioT B KayecTBe ,3anomMHHaoulMx“ (3amncEIBaloOulMx) TpyOOK. 
B 9TOM Cay4ae HCNOAb3YeTCA BOSMOXKHOCTh MHOTOKpaTHOro CUHTHI- 
RAHHA CHPHala C BBICOKOOMHOM MOTONPOBOAAIWWeH MHIMeHH, HHAaye 
rOBOPA—HHEPIHOHHOCTb. Onncanne - oco6eHHocTeH mogoonoro 
, PaAMOAOKAHOHHOTO” pexkuMa paOOTb! H CBASAHHbIX C HHM ONO 
HHT@IbHEIX TpeOOBaHHH K BHAHKOHY BBIXOAHT 34 PpaMKH HaCcTOA- 
meh pa6oTe. OrpaHHv4HMCcaA JIMIIb yKasanveM, 4TO paspaooTanbl 
CNeIMAIbHbIe MOJ@IH ,34MOMHHAIOWHX* CTATHKOHOB. 


2. KOHAYKTPOH 


Baizeenne Tpy6OK C HH3KOOMHDIMH MHIJCHAMM B OTJ/IbHY1O 
rpynnmy .mpecseayeT Web NOMYEPKHYTb OCOObIN ME€X@HH3M o6pa- 
30BaHWA CHTHawa B NOAOOHHIX mpHOopax. Ha HH3KOOMHBIX MUIIe- 
HAX He OOpa3syeTCA MOTEHUMAIbHOTO peAbeda B OOBIYHOM CMBICE 
3TOrO TEPMHHA, OTCYTCTBYeT HAaKOMIeHHe 3apAOB WU CHTHA/ CO3- 
jlaeTCA TaBHEIM OO6pa3s0M TOKAMH MpOBOAHMOCTH, BOSHHKaIoOuluMy 
TIpH KOMMYTALLHH pa3JIMYHO OCBELWICHHEIX 9/I@EMCHTOB. Bce 9ToO 
CYIWeCTBEHHO OTMHYaeT TPYOKH C HH3KOOMHBIMH MUHINCHAMH OT 
BHAMKOHOB H 2aeT OCHOBAHHE OTHECTH NMepBble K KaTerOpHu IIpH- 
6OPpOB MrHOBeHHOFO JeHCTBHA. 

Vcnob30BaHve HH3KOOMHBIX MMIWeHeh, T. €. MHINeHeH, y KO- 
TOPHIX Y@/IbHOe CONMPOTHBeHHe MAaTepHala MeHbIUe HIM PpaBHO 
107—108 om-cm, CBA3AHO C NOHCKAMH NyTeH CHHKCHHA HHEPILHOH- 
HocTH. OcHOBaHHe Jad NMOyYeHHA MAJIOH HHEPIHOHHOCTH Adel 
TIPHHUWMMaIbHOe OTCYTCTBHe B aHHOM C.jIyuae Q/IEKTPHYeCKON 
HHEPUHOHHOCTH YyCTaHOBJIeHHA MOTeHUMAaOB TIpH H3MCHeHHAX 
OCBeILeHHOCTH. EXMHCTBEHHOH MPHYHHON MHEPUHOHHOCTH OCTaeTCA 
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(POTORIEKTPHYeCKaA HHEPUMOHHOCTb H3MeHeEHHH MpPOBOAMMOCTH 
(POTOCIOA, KOTOPAA, OAHAKO, y PAAa BEMLECTB MOMET OLITb JO- 
BpeleHa JO MpHeMeMO MaJIbLX BeaHUHH. B uacTHocTH, aKciepu- 
MCHT@/IbHO ObWIO MOKa3aHO, YTO Ha MHWeHAX H3 Cu,O mMoxHO 
NOY4aTb MOJIHOCTbIO Ge3bIHeEPLHOHHEIe H306paxenna [JI]. 2]. 
TIpH6opbt MrHOBeHHOrO AeHCTBHA OO1aNaloT, KaK H3BECTHO, 
MajIOH UYBCTBUTeCJIbBHOCTbIO. OHaKO CielHabHOe paccMOTpeHHe 
ux pa6otn moka3sa1o [J]. 4], 4TO MpH HCNOb3OBaHHH HH3KOOM- 
HBIX (POTOMPOBOAAWUX MHINeHEH HMCIOTCH BO3MOXKHOCTH OTCYTCTBHE 
HAKOMeCHHA B H3BeECTHOH Mepe CKOMMCHCHPOBaTb MOBBIWeHHEM 


5 - 


3 4 GY, 









7 
frm 
Va : 
8 









Puc. 12, YctpolHcTBo KOHAYKTpoHa 


J—OTKAOHAIOUAA CHCTEMa; 2—YNPaBAAIOUMA S/EKTPOL; 3—KaTOn; 
4, 5, 6—dokycupyiune sx1eKTpoabl; 7—-oTonpoBoazauian MHWeHb; 
8—CHrHaAbHad NwacTHHa 


acpeKTHBHOCTH Mmpouwecca KOMMyTallMH. K uncaly 3THX BO3MO%KHO- 
cTeH B MepBylO Ovepeb AOJKHbI ObITb OTHECEHbI Cle AyIOUlHe: 

a) CHW2KEHHE 3/IEKTPOHHOFO CONPOTHBJIEHHA BaKYYMHOFO Mpo- 
MEXKYTKA 34PATHOMY TOKY MpH KOMMYTALIHH; : 

6) nNon60p TeMHOBOTO CONPOTHBACHHA MHUICHH B CTPOroM CO- 
OTBETCTBHH C CONMPOTHBCHHeEM BaKYYMHOFO NPOMeKYTKA; 

B) YM€HbIIeHHe EMKOCTH MHINeHH. | 

Y LOBIeETBOPeHHe YKa3aHHEIX TpeOoBaHHh MOKeT ObITb AOCTHT- 
HYTO BEIGOPOM TOKa My4Ka, pexkHMa KOMMYTALLHH, KOHCTPyYKUMH 
mpHoopa. 

O6 ‘9KCIyaTalHOHHbIX- BOSMOKHOCTAX TPyOOK C HA3KOOMHBIMH 
MHIU@HAMH MO2KHO B H3BeECTHOH CTeMeHH CYHTb.Ha OCHOBaHHH 
XapaKTePHCTHK KOHAYKTPOHA—eAHHCTBeEHHOK TpyOKH 9TOrO poda, 
paspa6aTbiIBaeMO B MoceBoenHble rogbi [VJI. 14]. 

Ycrpoficrso sto Tpy6Ku moKa3aHo Ha puce. 12. Hecmorpa na 
6obUIOH AHaMeTp KOJIObI, ra6apuT KOHAYKTpoHa (anna 200 um, 
yMameTp KoOnr 50 mm) IpHMepHoO paBen raOapvTy BHAMKOHA, 
yCTaHOBJIGHHOrO B MarHHTHy!o cucTemy. B TO 2%e BpeMA B KOH- 
CTPyKWMM TpyOKH MMeeTCA pA OCOOeHHOCTeH, HE BCTPelalolluxcA 
B Lpyrux Mepemawulux nmpHoOopax u OOyCAOBJIeHHEIX CTPpeMJICHHEM 
YBCIH4UTb BdeKTHBHOCTh Tpowecca KOMMyTalHH. Tak, CHrHaJIb- 

“HAH MWIaCTHHa KOHZYKTPOHA BHEINOJIHeHa HE B BHAE CIMVIOLWMHOrO 
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TOKONPOBOAAWIeErO COA, a mpesctaBaneT coOok cerKy c BeCbMa 
6O/IbIIHM WaroM. XOTA aBTOPHI paspa6oTKH OObACHAIOT aTY OCO- 
6CHHOCTb JIHIIb CTP€MJICHHEM YBEJIHYHTb NPO3Pa4uHOCTh HM YMeHb- 
IIHTb NoTepx csBeta [JI. 13], HaM KaxkeTCH, 4TO He MeHDbIee 3Ha- 
yeHHe B HCNOb3OBAHHOH HMH KOHCTPYKILHH HMeeT HW CHHKeHHE 
€MKOCTH (oTocion (B pacueTe Ha OAH 9/IEMeHT pa3/i0xKeHHA). 

POKYCHPOBKa Wy4Ka MeJVICHHHIX 2ICKTPOHOB B KOHAYKTPOHe 
OCYWIECTBAACTCA QIEKTPOCTATHYECKHM CHOCO60M. JTO He TOAbKO 
YCIOKHACT KOHCTPYKUHW NpH6opa (MOABIACTCAH HECKOJIbKO JONO.I- 
HHT@IbHEIX 3/IEKTPOZOB), HO H C@pbe3HO OFpaHH4HBaeT MOmesHy10 
Miowlakb PoTocioAn (OHA HMeeT DHaroHab 14 mm pH AMameTpe 
oxHa 50 am). ABTropbl coBepmieHHO He OObACHAIOT, 4CM BbI3BaH 
OTKA3 OT QOKYCHPOBKH MArHHTHBIM NOJeM JVIHHHOH KaTyIUKH. 
MoxHo, O2HaKO, TpesNOMaraTb, YTO 3TO CAeaHO C Webi CHH- 
2KCHHA CONMPOTHBICHHA 3aPAXHOTO BaKYYMHOTO NPOMeXKyTKa. — 

A6coO0THaA BEM4UMHAa TOKA KOMMYTHPylOWlero Ny4uKa MOXOAMT 
B KOHAYKTpoHe 70 O—10 mxa. AW HakoHel, TOUMHa MHUWeHH, 
H3POTOBIACMOH H3 CyIbduAa KaMHA, cocTaBAaeT O—10 mK. Ho 
NOHOrO COriacOBaHHA CONMPOTHBIeCHHH BaKyYMHOTO MpoMexyTKa 
u COA NOMYUNTh MOKA HE yAalocb, HX NO 3TOM MpwHunMHe MmpaKTu- 
ueCKaA YYBCTBHTCJIbHOCTh OOPa3U0B KOHAYKTPOHOB MHOFO MeHbILe 
pacueTHon [JI. 13, 14]. 

Aaa momyuenHa H300paxeHHuH C MOMOLIbIO KOHAYKTPOHOB 
OCBEICHHOCTh OODbEKTOB OJ2KHA COCTABIIATb HECKOJIbKO COTeH 
JUOKCOB, XAPaKTePHO, 4YTO YBeEHYeCHHE OCBEULEHHOCTH He MaeT ysy4- 
IWGHHA KaveCTBA H300paxKeHHA, TAK KaK KPMBaH CBETOBOH xaDaK- 
TePHCTHKH HM@eCT M@KCHMYM (CHrHa B M@KCHMyMe COCTaBAAeT 
mpuMepuo 0,2 mea). OueHnBan NepcieKTHBHI NOBHIMIeCHHA 4yBCTBU- 
T@JIbHOCTH, aBTOpH [JI. 13] cuuTaioT, uTo corjacoBaHHe COMpoTHB- 
JIGHHH MO3BOJIHT CHH3HTb paOouylo OCBeULeHHOCTb OO beEKTA DO 10 wK. 

HecMoOTpa Ha 6e3bIHEPIUHOHHOCTb Tpowecca KOMMYTAILHH, KOH- 
AYKTPOHbI HHEPIWHOHHBI, XOTA H B M@CHbINeH CTeMeHH, 4eM BUH- 
KOHBI. ._MHepmHOHHOCTb 3aTyX@HHA CHTHaa J@KHT B mpememax 
0,1—0,3 cek. H CyIIeCTBEHHO 3a4BHCHT OT paboue OCBeLeHHOCTH. 
Ito OObACHAETCA UHEPIHOHHOCTHIO (OTOMpOBOAMMOCTH cloeB CdS,’ 
H3 KOTOPBIX BBITIOJIHCHbI MHUICHH. . 

' BecbMa OCTPbIMH OKa3bIBaIOTCA JIA KOHAYKTPOHA BOMPOCcHI 
cpoka c1yxO6n. Cron CdS 6nicTpo repatoT cBou CBOKcTRBAa MpH 3v1eK- 
‘TPOHHOH GomOapauposKe. JIMmb HCNOb3yA WIA KOMMYTAILHH 
CaMBI€ MeCJVJICHHbI€E 3ICKTPOHB! (SHEPrHA 31eKTPOHOB My44Ka Co- 
craBlneT B paGouem pexumMe 4—8 93768), MOXKHO H36eKAaTb OBICT- 
poro NOHHKeHHA TEMHOBOTO CONPOTHBIeHHA, KOTOPOe B TepByt0 
Ouepeb OFPaHH4MBAeT AOAFOBEYHOCTb TPyOKH. 

McnomHenve CHrHaJIbHOH MaCTHHB] B Bue ceTKH (TOUHe.e, 
pemleTKH) Cc 6OAbUIMM WaroM OrpaHHuHBaeT pa3pellaloulylo cno- 
COOHOCTh KOHAYKTPOHOB; OHA cocTaBIAeT Bcero 200 sHHHH.’ 

B We@OM MOMKHO CUHTATb, 4TO Ha CTATHH AAa6OpaTOpHOH pas3- 
pa6OTKH KOHAYKTPOHA yaIOCb yCNelIHO PelUHTb OCHOBHY1I0 3a- 
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AaNy—MOAY4HTb YYBCTBHTEbHOCTh MpHOOPOB Cc HH3KOOMHHIMH 
(OTONPOBOAAUWLHMH MHIUeHAMH, CPaBHHMY!lO C YYBCTBUTeCIbHOCTbIO 
COBPEMEHHbIX TPyYOOK C HaKOMIeHHeM 3apag0B. Banxaiiuree Oyay- 
ILee MONKHO TOKA3aTb, HACKOJbKO’ CepbesHbl TPyAHOCTH nosy 4e- 
HUA Paspellaioulen CMOcObHOCTH, yAOBeTBOpAIOULeH Tpe6oBaHuaAM 
COBPEMCHHBIX = CTaHwapToB. B ciyyae ycnemHoro pemenua u 
3TOH 34244 KOHAYKTPOH COCTABHT C€Pbe3HYIO KOHKYPeHILHIO Apy- 
THM Tpy6KaM C (OTONMPOBOLALMMH MUIUWeHAMH. i 


oo 


S3aks104eHHe 


. TpyOku c POTOMpOBOAAWHMH MHIIeHAMM HaXOZATCA B 9KCIMLYya- 
TAMA CPaBHHTeIbHO HeJaBHO, HW AeaTh OOULyO OWeHKY UX 9K- 
CH YaTaUMOHHBIX KauecTsB elle pao. IIpapna, BaxHefuINM JOcTOUH-. 
CTBOM CjeyeT O€30TOBOPOUHO MPH3HaTb UX MaVIBIE ra6apuTH u ° 
mpocToTy B ympaBtenuH. MmMenHO 3TuM O6bACHAeTCA TOT (pak, 
uTO B HACTOAULCe BP€MA BHMKOHBI ABAAIOTCA OCHOBHEIMU Tpy6- 
KaMH, HCHO/b3yeMbIMH B Pa3IM4HOrO powza Manora6apuTHOH an- 
napatype. IlonoxuTerbHbIe pe3syIbTaTH 2a10 MpHMeHeHHe aTux 
TpyOoK QA TelekKHHONepenay, B TOM 4HCIe MH B CHCTeMaX IBeT- 
Horo TejeBHAeHHA. B TO 2%e BDeMA HHEPUMOHHOCT CepbesHo. 
OrPpaHH4MBaeT BO3MOKHOCTh UX HCMOAb3OBAHHA WIA Mepenay 
CMAOOOCBEMLCHHBIX H ObICTPOABHKYWUMXCA OGDBEKTOB. Aanbuetiree 
pacwIMpeHHe OO1aCTH MPHMeHEHHA 3aBUCHT MpexyAe Bcero OT yc- 
~T€XOB B es€ CHHKCHHAH UHEPIMOHHOCTH, ABAAIOWNeHCA nOKa 
OCHOBHBIM HEMOCTATKOM TPyOOK C OTOMpOBO,ANLMMH MMUIeHAMH. 
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Humenep H. Tr. MEJIKOBA 


K BOMNPOCY O PACYETE KO9I®®HLMEHTA 
HAMPABJIEHHOrO JEACTBHA AHTEHH 


B cratbe ompeneasetca KHJI antrenh c BecbMa pa3IH4HOH WHPHHOH AHa- 
rpaMM -HallpaBNeHHOCTH B raaBHBIX aocKkocTax. Jaa pacueTa MpHHATa alnpok- 
CHMAUHA PeaNbHbIX TPOCTPaHCTBeHHbIX JMarpaMM HallpaBeEHHOCTH TPeXOCHbIM 
3mnuncoug0M. Ha oOcHOBaHHH COMOCTABIeCHHA pe3yAbTaTOB MOKa3aHa BO3MOXK- 
HOCTb MpHO#MoKeHHOTO ONpenenenHaA KH] Takux aHTeHH CBERCHHEM TPexOCcHOrO 
QIIMIICOHMa K 9XBHBAICHTHOMY NO OObeMYy SATHMCOMAY Bpawenna. 


B pa6ote Saxton’a [JI]. 1] maeTca RocTaTOYHO TOWNE cnoco6 
onpenemenua KHJ] anTeHHbl, HO OH MH Apyrue aBTopp [JI. 2, 3] 
OrPaHHUHBalOTCA PaCCMOTPeHHeEM AHTeHH, HMEIOWMX OJHHAKOBbIC 
WH M@JIO OTIHYAIOWHeCA NO WIMpHHe CHMMeTPHYHbe LHarpaMMbl 
HampaBJIeHHOCTH B ITviaBHBIX zocKocrax. Jlia sToro cayuaa 
BIIOJHE YAOBJICTBOPHTeCIbHOH ABJIACTCA ANMPOKCHMAlMA PeaJIbHOli 
IIPOCTpaHCTBeHHOH MarpaMMbl MOBEPXHOCTbIO BpaleHHA (9/IHMI- 
COM BPallleHHA, MOBeEpXHOCTb Bpaulenua KpuBoli e~”* BoKpyr Ha- 
MIpaBJIeHHA HaHOO/bwuero H31yyeHHA). 

IIpencraBaiseT HHTepec Apyraa rpynna AMarpaMM HalipaBvieH- 
HOCTH,—{HarpaMM, 34M@THO OTVIHYAIOUIHXCA TO WIMpHHe, .HO CHM- 
Me€TPHYUHBIX B TVaBHbIX mMaocKocTax. Myornda 6e320Ka3aTe/IbHO 
pacipocTpaHAloT Ha 3TOT Cy4yal aANMpPOKCHMAIIMIO pea/IbHOH Ha- 
rpaMMbl 93IHMCOKVWMOM BpauleHus. He6e3binTepecHo NnosTOMy 
CpaBHHTb pe3ybTaTH pacueToB KHJ{ anTeHHbl, MOy4YeHHbIe pH 
ANMPOKCHMAllHH ABYXOCHbIM H.TPeXOCHbIM 3V/IIHMCOHZOM. 


II 


JjonycrumM, 4uTO jwarpaMMa He HMeeCT JIEMeCTKOB HH, IPH UX 
HaJIHUHH, MOJABIAIOULaA 4aCTb SHEPrHH H31yyaeTCA B OCHOBHOM 
jIenecTke 2HarpaMMbl. HaamuHe 3aMeTHBIX JIeMmecTKOB TpeOyeT OT- 
Jle@AbHOTO yueTa KaxKsOrO MenecTKa HW MOHWKACT TOYHOCTh onpe- 
menenua KHJI antrenupt. Tounoe 3Hayenne KH] mbt Morvin Obl 
Je@TKO MOJYYHTb, 3HaA BUA MpPOCTPaHCTBeHHOHM AMarpaMMbI HallpaB- 
JICHHOCTH @HTeHHBI, HO OOBIYHO 3Ta GYHKUHA OYCHb CJIOMKHA H 
HeMHTerpupyemMa. 

TlostoMy, He 3€HHMaACb BONPOCOM O TOUYHOCTH almpoOKCHMalluH 
TaKOTO THMa, MOMYCTHM, YTO HCXOZHY1IO 9KCMEPHMeHTAAbHO TOJy- 
YeHHYIO WHarpaMMy HalIpaBJIeHHOCTH AHTeHHbI MOXKHO 3aMCHHTb 
TPEXOCHBIM 9JVIMMCOMOM Cc ocAMH @, JO, c. BeanunHbl a, 0, ¢ ompe- 
Je@IMM H3 YCJIOBHA paBeHCTBa OOBEMOB AVVIMIICOHTa MH peasIbHOH 
MarpaMMbl. CpaBHHM H3vlyueHHe HCCIeZYeMOM AHTeHHBI C H3V1y- 
YeCHHEM MOJYBOAHOBOTO BHOpaTopa TIpH TOH 2#e NOABOAMMOM MOUL- 
HocTH. Jlia onpenerenua KH/J] neoOxonHumMo .HanTH NOTOK MOUL- 
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HOCTH Ha paccTosHHH D oT aHTeHHbl, pacnOsIOKeHHOH B Hayate 
KOOpAMHAaT. 


via ynpouleHHa pacueTos BbI6epeM KOOpAMHaTHY10 CHCTeMY 


Tak (puc. 1), 4To6nI ocb OZ cosnaaa c HallpaBIeHHeM TaBHOTO 
M3/1y4ueHHA. YIIbl IPH 3TOM OTCHHTHIBAIOTCA CIETY IOULNM oOpa3om: 


yrom ¢—B mrocKoctu XOY Y oT OX « OY, yro1 $—B MOCKOCTH, 
npoxogamert yepes OCb OZ u pamuyc-BeKTOp TeKylweH TOUKH 


cibephl, OT OZ « nmocxocru -XOY. Uepes a1eMeHT MOBepxHOcTH 
cdeppr paguyca D npoxognT NOTOK MOUI- 
HOCTH 


dP= *~ p? sin 9d9do, 
2407 


roe E=E,f(8, ¢) u &o — yanpaxen- 
HOCTb MOvis Ha paccTosHHH D oT BHOpa- 
Topa, a dyuKuna f(%, 9) onuchiBaeT 
dopMy AvarpaMMbl ~ HallpaBJIeHHOCTH 
aHTeHHHI, 

MollHOCTb H31y4eHHA B MOycpepe 
paguyca D 





D°E , 








P= i def E* sin} dd = a 


Yepes J 3mecb apoanaaen HHTer pa 
Qn T 
I= i do} f2(%, ¢) sin ad. 
7 “ 0 0 


Mcxoad 3 BbIPaKeHHH JIA MOWHOCTH H3/IYYeHHA MOJIYBOJIHO- 
Boro BHOpaTopa HW paCCMaTPHBaeMOH AHTeHHEI 


2 2 
DEO 
~~  60-1,64 





272 2r2 
DES, DEG 
mere. OAD 240G 
2 
{me E.G =Fy); IPH PaBeHCTBe NOABOAMMBIX MOUIHOCTeH H 6e3 
> | 


yueTa ToTepb HMeeM BbIpaxeHuve Jin KH, anTenubl m0 OTHOLe- 
HHIO K.TOJYBOAHOBOMY BHOpaTopy: 


S 6 pg at 


—— 


2 
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AltA Kaacca AMarpaMM, alMpoKCHMMpyeMBIX TPEXOCHEIM 9.1- 
AMMCOMROM, BUA dyHkunu f($, ») MoxHO HaliTH, HanmHcaB ypaBHe- 
HME 9/IMNCOHAa B CPepH4ecKoH CHCTeMe KOOPAHHAT HM BEIYHCAUB 
panuyCc-BeKTOp ero Tekyilleh TouKH (puc. 2): 

X=rsind cos ¢; 
y=rsin4 sin 9; 
z=rcost; 


a\2 
Pere ae 
aa” 


x2 y? 
c? + 52 t ae ar te 





; (3.9) = 
_ acos% 
Puc. 2 Of sin °9 cos 2p + &2 sin 78 sin2o + cos? 


a a “2 
3neCb iz. H ®,= — —OTHOMIeHHA OCeH 9HNCONAAa, rae a— 
Cc 


OCb S/VIMMCOHAa B HallpaBeHHH HaHOObWero M3yUeHHA. 
MoulHocTb W3ly4ueHHA AHTeHHEI Ha pacctosHuu D or ucrou- 
HHKa OMNPeeHTCA Ce YIOWUM BbIPaxeHHemM: 





ba = 
AatD? , | 
P= —| cos?4 sin 949 de , 
240x ( ©? cos*e sin’8 + b2sin’s sin2o + cos?s yy 


0 
HJIH 





OTOT pe3sybTar Govee OG6ulMii, 4eM pe3syabTaT, NOAyYeHHEIt 
B [JI. 1], H craHoBuTca TakuM xe UpH ycaoBun ®,=®, nocae 
MHTe€r pHpOBaHHA 0 °@: 


t 
wT 





- 2 
_ Da —cos23 sin dt 
120 } (2 sin? 4 + cos29)2 * 
‘ | 


IV 


OcnosHad TpywHocTb Onpezenenua KHJI antenup c jMar paMm- 
MOM HalIpaBJICHHOCTH, HE ABJAIOWeHCA TeIOM BpalleHua, 3AKJ1I0- 
ueHa B BEIYHCIeHHH uHTérpana J. Tlocae uurerpupopanua m0 ¢ 
HW 34MeCHBI TWepeMeHHOH (<=cos$) MHTerpaa NpHHuMaeT BUI: 
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Ja a | (2- _¢'-03) 


Vuelo 


__({—@’ ee ae 
9 


Wire cre 


—m. (1— 5) 4 


1 : 
dx 
p< Tar PeCTN EER 
\Vaapons 


rae 
? ©? 
pos 1 n? = 2 
a 2? 1 @2 








HW JIA ONpeeeHHOCTH MpHHATO, YTO YD, > D., T. ec. O<e, 


V 


IipakTuuecku MOryT MpeACTaBHTbCA CleAylolulue TPH Cyyan CO- 
OTHOII@HHA M@K AY OCAMH 93JIIHMCOHa: 


1). ®,>0,>1, T.e. a>c>b 


(aHTeHHa HMeeT HallpaBeHHoe H3yueHHe); MPH 3TOM 


m?= —m? <0; 


2=-—p’ < 0, 
rye m? u n?—cyry60 NOJOKHTeIbHbIe BEAMYUHHE. oO 
Torga wyterpan J npeo6pa3yetca: 
| 1 

I 2 9 dx 
J= ———__———— (9, l)a ++ 

: 3 ‘ V (m — x?) (n2 — x2)8 

?: 


(@?—1)2 (3-1) 
P 1 d 
op —1 m? Si es 
a \ V (m2 — 2%) (n? — 2) 
Lore | | 
Oo? 4.02 —2 
— eet F (=, arc sna ; 
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rae F(R,p)—aammntuyeckui nuterpaa | poza. 
2) | ®,>1>,; 1. e, C>a>b 
(qMarpaMMa HalpaB/IeHHOCTH mpeacTaBaser co6of cHtlocHyTHtit 
B HaNpaBAeCHHH T1aBHOTO M3 yYeHHA d/VIMIICOUA); pH STOM 
m=—m <0; | 


rie | alos 08 
B 93ToM cjyyuae 
J= Vocal ime a arc sin-- X 
V (22 1)(1 —02)3 (Vine pe Vn . 


2 2 Dp? — 2 2 
rs a sare singy/ EM tnt \ 
1 + n? a rere aoa 
) m° eer > 
oly V (m2 — x2)8 (n® + ‘i 
0 : 


roe E(k, 9)—aaauntnyeckui unterpas Il pona. 


2 2 
3) 1>0,> 0, tT.e.c>b>a 
(sTOT Clyuah He MpencTaBAeT HHTePeca, TAK KAK OMNMCHIBAeCT OUCHb 
INHPOKHeE AHarpaMMb! HallpaBJIeHHOCTH). 
oes Bua 


dx ‘3 ; dx | 
tres = x?) (n? = x2)3 \"a — x2)3 (n? -| x?) 
0 0 


MyTeM IpeoOpa3so0BaHHH CBOAATCA K CYMM@. Q/IIMMTHYeCKHX HMHTer- 
pazop | u If poma. Ax sHayenua B 3aBHCHMOCTH OT MapamMeTpoB 
mM Mm TipescraBienbl Ha rpaduKax (puc. 3, 4, 5, 6). 


VI 


Pacuyet KHJ] no noazy4ennpim (bopMyvIaM ObLI MpOteAan AVIA 
UACTHBIX Cy¥YaeB AHTeCHH C WIMPHHOH HarpaMMbI B C@YeHHAX OT 
10 no 120°, Tr. e. qaa nepBbIx AByx cayyaeB. TOuHOCTh pe3yuib- 
TATOB WeHKOM OIpPeAe/IdeTCA TOUHOCTHIO ANNPOKCHMALHH 9/VINI- 
COHOM. 

Ilo 3a1aHHEIM C@YCHHAM 2MarpaMMBl HalpaB/JeHHOCTH B rviaBHBIX 
IJIOCKOCTAX H3 YCJIOBHA paBeHCTBa MiouwlazeH Oblin HaieHbI OT- 
HOIWeCHHA NOJyoceH annpoKcuMupyloulero aHNconAa. Pe3y.bTarEl 
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BbIUHCeHHH KAJ, mpegcrapenht Ha rpacbuKe puc. 7 B Buze KpH- 
BbIX paBHoro KHJ] B 3aBucumocTu oT @ H B—UIMpHHE! 2MarpaMMbpt 
NO C€MHJe€CATHNPOWeHTHOMY Clay HanpsAxeHHOCcTH Toa. Jina 


NWN a4 
AWIAKAZ 
EAUNENOS 

























































































Tabauya 1 
NS | 10 20 30 40 50 60 70 80 90 100 | 110] 120} 130 
0 | 7 } 0,5 | 0.8 | 1.0 | 5 | 10| 12 15 16 | 16 | 19 | a 
20 | | a) 8 sfalo|s|4 |r| rs] 2 
of | fs] 1] 2] 6 fio 69 2 9 | 
| : | | f2|sfolsjats|sfz|u 
Ime OCOOONoE 
ee 
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yuoTpe6menHa O6omee ynobeH rpaduK, pene aBeHuTy Ha 
puc. 

Ha pune. 9 B TaKOM »#Ke Bue NpHuBeTeHbI pesyIbTaThl BbhIUHC1e- 
Hua KHZ aaa anMarpaMM OfHHaAKOBOH WHpHHbI B IVlaBHbIX IVI0- 
CKOCTAX. 

IupuHa AuarpaMM paBHa cCpeHeMy TeOMeTPHYeCKOMY IIH- 
PHHbI TpexocHoro 9aIuNcouAa, T. @. TPeXOCHHH. g1IHNCOHD |. 






. 
S 
as 


asses RAL LS 
ARERR OS 
ANA A A AA NIN 

UT TA TA TAT AT NX 
LVN NV AN AUX 
AA A A A NINA 
LVAIAIN NON MS 
toe 

ieee 

pal 





xX 


7™ 


> 
aaeee 


AAT 


ss 
ae 
wal 
aes 
VAP. 
Xe 
ays 


; PSR 
ZASNREE 
JNA Ss a bs 
\ | ae ta eee 
sale Fi a pis ce a 
A ~ 
/ a 
a 2 4 CSC*~*~OSS*CS~«SOSSC«a 


SKBUBaJICEHTeH TO OObDeEMY D/IVINNCOHAY BpauleHHA. Pacxowxzenne 
pe3y/IbTaTOB, NOJIYYCHHbIX 9THM Me€TOJOM HW TOYHbIM MeCTOXOM HH- 
TerPHPOBaHHA, KaK MH CeLOBAIO OKNAATb, BOSpacTaeT MPH yse- 
JMMYCHHH pa3HOCTH UIHpHHbI AMarpaMM B JByX B3@HMHO Mepren- — 
JMKY/IAPHbIX CeYeCHHAX, HO He TpeBbuaer 20% (Ta6n. 1). as 
6LIcCTporo vw rpy6oro onpexenteHHaA KH MomwkHO MO3TOMY BOCIOVIb- 
3OBATbCA CJIELYIOUIHM MPHeMOM: HEOOXOAHMO ONPeAeIHTb OTHO- 
WeHHA Towyoceh DP, wu DM, aNNpOKCHMHPyIOULHX 9B/VIMNCOB JIA 
O6euX TIaBHbIX TVIOCKOCTeH, B3ATb UX CpetHee reoMeTpHyecKkoe 
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3HayeHHe =) 0,4, HNO dopmyvie Saxton’a sBerunucauts KHL 











aHTECHHBEI: 
| 2 — ] 
2,44 ————-— pH @ > 1: 
pt, BEV a 
2 Paka 2 
gx 20) w bs V o2—1 
2 2,44 — “7 mpy <1 
1 — «2 
arc tg 
oV 1 —o ® 


Bovee 61u3Koe (Ta61. 2) kK MHTerpaibHOMy 3Ha4yeHHIO (pac- 
XO TeHHe He OoAbMe 16%) waeT CpeaHee KBAApaTH4HOe 3 BY X 































































































































































































Ta6auya 2 
oe 10 20 30 40 50 } 60 | 70 | 80 | 90 | 100] 110] 120] 130 
10 3 0 6 I 24-0] 164° 14 | 5 | 5 
20 | 5 6 0.5 3 11,5} 1 0.5 2 8 0) 
30 | | 10 | 2 4 | 8 | 5 | 6 2 13} 4 |] 7 4° 
: 40 | | | 6 ile (rcs) (a ies Ga ee ae es ae eS (| 
50 | | | Bin dO ae PLD Bl Se ero A 
et Ld | 
| 











BeHYHH KAT Gyiy WH Gyacer MOLYYCHHEIX TO opmysze Saxton’a 
AA Ooee MWMpOKOrO H MeHee WHPOKOTO ceyeHuA MAarpaMML!: 


G = V Gr Gn ’ 


Cah =G (Din) 
iis =G (D 


e 


x 
oo 


ape) ° 


OKCNEPHMEHTA/IbHaA NPOBePKa CMPaBeIMBOCTH MOAOOHBIX pu 
OAMKeHHM He Oba NpoBpewena, HO paCxOxXTeCHHe HMeIOWUXCA 
OMBITHBIX JAHHBIX C MpPHOIWKeEHHO BbIYHCJICHHLIMH MO3BOAeT Ha- 
A@ATbCA HA UX TPHMCHHMOCTD. 
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. G. 
_ A. 
i € 2 


ree CORD 


Cratbsa moctynuaa 1/X 1955 r. 


Kano. mexu. nayk Ooyenm C. 11. ITHBOBAPOB 


K TEOPHH CTABHJIM3ATOPA HANPSAMKEHHA 
C PASHECEHHbIMH OBMOTKAMH 


CraTba NOCBAWeHa aHaAHTHYeCKOMY HCCAeLOBaHHIO HaHGouee pacmpocrtpa- 
HEHHOrO CTaOHAMsaTOpa HaNpAxKeHHA C NepBHYHOH HM BTOpHUHOH OGMoTKaMH, 
PaSMCLNCHHDIMH Ha pasHbIX cTepxHAX, Tlomyyenbl aHanHTHuecKHe 3aBHCHMOCTH 
AAA PacteTa, ONTHMAIBHbIE NapaMeTpbl H PeXUMbI IKBUBaECHTHOH CXEMBI CTaGbH- 
NH3aTOPa, ABAAIOUCHCA YACTHbIM CAyYaeM OOuleH CXeMBI 3aMeLLeHHA tbeppope- 
3OHAHCHDBIX CTAOHAH3ATOPOB. 


B craTbe paccMaTpuBalotca eppopesonaHcubie CTaOHJIH3aTO PBI 
HanpAKeHHA, Y KOTOPbIX MEPBHYHAA MH BTOPHYHAA OOMOTKH pa3Me- 





Puce. 1. MWpunynnvanpupie cxembl cra6uau3aTopos: a—cTa6ur3zaTop 
C MarHHTHbIM WYHTOM; 6—cTa6HAH3aTOp 6e3 WyHTa 


WL€Hbl Ha Pa3HbIX CTEPKHAX, HMEIOWNX HeOMHHAKOBOE ceueHue. 
Bo3HHKaloline MpH pabore cra6uimsaTopa MarHHTHBIe MOTOKH pac- 
C€AHHA IKBHBAJICHTHDI MO CBOCMY JeHCTBHIO COMPOTHBJICHHIO, BKJIIO- 
4YCHHOMY B OOBINHBIX CX€MAX CTAOHIH3ATOPOB MOCIeLOBATeIbHO 
c TpaHcopmatopom. Hamuve MaruuTHoro WyHTa payOM c Tep- 
BHYHOH OO6MOTKOH (puc. 1, @) yBenHuMBaeT NOTOK paccenHua H 
npuwaer craOviusatopy pA WeHHBIX KayecTB. 

O6e aTH CXeEMBI ABAAIOTCA HanOolee pacnpocrpaHeHHBIMH WH HM 
MOCBAULCHO HaHOO/bilee KOHYeCTBO pa6oT. B 6oabiuuHcrBe ony6- 
JIMKOBAHHBIX MATeEPHaJIOB ONHCAaHbI TOTOBbIe CTAOHH3aTOPHI H MIpH- 
BCACHbI KOHCTPYKTHBHBIe H 9IEKTPHYECKHE XapaKTEPHCTHKH. IMMH- 
PHYECKHE CPOPMYIbI, PEKOMCHAYEMBIE PAXOM ABTOPOB IA BbIGOpAa 
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mapaMerTposB crTa6u/iM3aTOpoB, MakTHYeCKH MpPHrOAHbl TObKO WIA 
OmHCbIBaeMOrO OOpa3iia. JiInHeapH3alHA XapaKTePHCTHK 3EMCHTOB 
CXeM, 3€M@Ha JCHCTBHTCJIbHDIX 3HANeCHHH TOKOB HM HalpAKeHnit 
(UKTHBHEIMH TOKAMH HW HallpAxKeCHHAMH TIPHBeAa HEKOTOPHIX aBTO- 
pop K rpa*uyeCcKHM H AaHa/JIHTHYeCKHM METOZAM pacueTa M Cxe- 
M&M 34M@LILCHHA, KOTOPHe HENOJIHOCTbIO OTPaxKalOT HCTHHHY!O Kap- 
THHY ABJICHHH, IPOHCXOAALIMX B PeppopesOHaHCHEIX CTAaOMIHN3aTO PAX 
HaTIPAK eCHHA. 

B cTaTbe, Ha OCHOBe MIpHOaMxKeHHOTO PeIeHHA HeJIMHEHHOLO | 
nuddepenivabHOroO ypaBHeHHA, MOAYUeHbI 34BHCHMOCTH JA OMpe- 
ReI@HHA TOKOB H HampsAxKeHHA B CxeMe CTaOHIHM38aTOpPa, a TAKKe 
maeTca ero 3KBHBAJIGHTHAA CXeMa. 


1. Boipoa aHawMTH4eCKHX 3aBHCHMOCTeR AA MarHHTHbIX NOTOKOB, 
TOKOB HM HallpsKeHHh B CTaOHAM3saTOpe 


UcxoHbIMH YpaBHeHHAMH JIA CXeMBI puc. 1 Oyzyr: 








w,10°° <3 =U; (1) 

w,107° — _—w, —. 10-8 =i,R;: (2) 
w, 107° = =— \ iy dt: (3) 
©,=0, + ®,; (4) 
0,=0,+ ,, (5) 


re 
®,, ©, u OP,—NOTOKH B CTEPKHAX HM APMAX; 

®, u ®,—MNOTOKH paccedHHA NepBHYHOK H BTOPHYHOH 

enen; 
W1, Wy, Ws; A W,—BHTKH OOMOTOK; 

R, 1 C—Harpy304HOe CONPOTHBeHHe H CMKOCTb BO 

BTOPHYHOH Wenn craOnn3aTopa; 
iy, tg—TOKH BTOPHYHOK OOMOTKH. 


Toku OOMOTOK H CO32aBaeMble MMH HHAYKUMM CBA3AHbI MEXKY 
cobon aHasHTHYeCKON 3aBHCHMOCTDbIO 


= =1,B +7,B". , (6) 


MarHuTHad LWelb CraOHIH3aTOpa COCTOHT H3 YeTHIPeX OTPe3KOB 
pas/IHYHbIX JIMH MH ceyeHH. YaacroK abcd umeer Oomputee ceye- 
Hue 10 CpaBHeHHiO C y4uacTKOM @d, WH MarHHTHadA Welb AVIA Hero 
MOKCT CUHTATHCA HEHACHILCHHON. 
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Kpome Toro, NpHXOAMTCAH YUHTHIBATb, YTO M. A. C., HAYULAA 
Ha CO3aHHe NOTOKOB paccexAHHA, OyWeT ONPeAeATbCA HE TOAbKO 
AMN€PBHTKaMH, HMCIOWHMHCA Ha JaHHOM CTepxkKHe, HO HW BeAHUH- 
HOK M. A. C., 3aTPauHBaeMOH Ha CO3AZaHHe NOHOrO NoTOKAa. B obn4- 
HbIX TpaHCPopmMaTopax CunTAaeTCA, YTO MOTOKH pacceAHHA Tponop- 
IHOH@/bHbI TOKAM OOMOTOK. 

C yueToM CleaHHbIX 3€Me@4UaHHH MOXKHO HaMHCaTb, uTO 


t,W,—i,W,—i,W, + 1,W,=1,P, + 1, P, se 1,2, + YoP35 (7) 





| / ®, 
LW, + lsW,— iP, = ; (8 
& A,0,4% ) 
2 wy P, 9 
LW, + bzW, + 1, Ps + P35 = ae (9) 
rae 
’ l 
Wh; 
S1 
ets ly 
i Ct & So ’ 
IS ek ls 
b Soa a 
rds 
ue ae To oe 


LL, l,, f3—y1MHbt y4yacTKoB ab, cd u ad: 
h, H A,—TPOBOAMMOCTH .B BO3LyXe AIA TOTOKOB ®, u ®,. 


V3 ypaspueunk (4) un (5) Haxoazum 
O,=0, + ©, + 0, (10) 


IlogcTaBuB B BbipaxenHA (10) uw (5) noroKH u3 ypaBHeHul (8) 
uv (9), TOayuuM: 


@,=0,4rA, i,w, + 0,40, i,@,—7,,0,40A, + ©, + 0,404, iw, + 
+ 0,47, i, + 0,4), 7, P, + 0,40, 7,02; (11) 


@, =, + 0,4rh, in, + 0,4), i, -+ 0,40), 17, ©, + 0,40), 7%. (12) 
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Halinem “3 ypaBHeuua (7) aMlepBHTKH NepBHYHOH OOMOTKH, 3a- 
MCHHM NOTOK ®, BbEIpaxeHHem (12) Hw NOACTaBHM NoOy4eHHOe 
BLIipakeHne B (11): 


i,w, = 1,0, [1 + 7)),0,4e] + i004 i BE + 1ph0 4] 4 
+ 0,7, -+ ®, lt + 444,0,4077° + vi + tp 1 + 7;2,0 An |! ; (13) 


© =D,w,i, + D,w,i, + Ds, + Dyt.®*, (14) 


rae : 
D,=0,4e fh, +2, + 0,40 11]; 


D,=0,4r [yy + T10,.4e wT + TAY + dot] 4+ 1. 


M3 ypapuennit (2) uw (3) HaxoauM 





: 3 2, . 
i,=Cw,10° a (15) 
ae wl0-8 db,  —_w,l0~* d®, (16) 
a ORS dt R, dt’ 


TloacraBpuB TOKH 7f, ui, B ypaBHeHue (14), noy4yHM nudbdepeu- 
WHaIbHOe ypaBHeHHe IA NOTOKOB ®, u Ds: 





2an-8 
: 9 —§ d2Q@. w310 d® as 
De DiCw 0 ee Oi ee 
—D, Pats 19-8 <* + DOs + Dy 12. (17) 


ByieM HCKaTb pellieHve ypaBHeHua (17) aa noToKa ®, B Bue 
paga, COCTOAWErO TOJbKO H3 OCHOBHOH HM TPeTbeH TapMOHHK. 
QACKTPOABHRYWlad CHa OT NOTOKa PY, ypaBHOBeWIMBaeT HalpaAKe- 
HHe CeTH H, C@NOBATeIbHO, NOTOK ©, 6yeT H3MCHATBCA NO rap- 
MOHHYeECKOMY 3aKOHY:. 


D,=,, cos wt, (18) 


AHaJIOTHUHO MOMKEM HAMHCaTh BJId° MFHOBEHHOrO 3HaYeHHA T0- 
TOKa 3-ro CTepxKHA 


D,= WM, cos (wt + as) + D195 cos (Sut -+ a3). - (19) 
Smecp: 
® .3— aMIVIMTYAHOe 3HayeHHe noTOKa 1-H rapMOHHKH 3-ro 
CTE PKHA; 
® .33—AMMIMTyY2HOe 3HateHHe NOTOKAa 3-H rapMOHHKH 3-ro 
CTE PHA. 
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Jjanee 
iy = —CW, 10 *w°@,,, cos (wt + ag) — 


— Cw, 10~*-9u’P ngs COS (But + agg), | (20) 
ie —# 10~* og sin (wt + a5)— S410 30 p35 
X cos (8t + a33) + a 107° o® ,, sin wf.’ (21) 
3 


Mogzctasus (18), (19), (20), (21) B audbdepenunanbHoe ypas- 
HeHHe (17) H pemlan ero, mocie paga mpeo6pasoBannit HW BEIUH- 
CleHHH MOomy4yaeM cuenyloulMe are6panyeckHe ypaBHeHHA JA 
NOTOKOB ©,,, Hu 


ms-° 
| ® 3 V [D, — D,w3C 10 Fw + 9(96°CD, 3 10-8 — Dg) ]? + 
DQ. rt 
7 ee —— 10] 
| R3 
oh ee 
+ w3D, iS ro 
R; 
tS (22) 
/ es las aseer | 
R; 
"| / 92D, w2C 10-8 ~ D | 
® .= 1 sess Sa eS ll (23) 
Dijon 
2 
ete 1078 
ee ee (24) 


9»°D,w C 10-°— D, 


Bxonauiwe B opmyp (22) u (23) Kosdhduunents q, u 7 
HaxowaTca no KpuBelM J, 2 (pwc. 2) gas 


9w°D,w,C 10 *—D, >0 (25) 

H 110 KPHBbIM 3, 4 npH | 
9w'D,w,C 10-°—D, <0. (26) 
Jlaa nocieqHero ycoBHA B (opmyax (22) u (23) y Bpipa- 
oe TO KOPHEM HY KO9MMHUHEHTA Yo HYKHO NOCTABHTb 3HAKH 


XO pelienua ypaBueHnit crreayioulm. Tlo napamerpam cxembl 
H 110 (opmyvte (24) HaxoguTcA KOsMuUHeHT A; 3aTeM, 3a2aBUINCb 
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a=0 
a=-Q5 J 
aZ=-f 


° 


oe a A « 
ow 


> Ts eee 





G75 
G15 


a=0 
a=G5 
a=G7 


@=G85 
a=} 


a=) 
Z=Q5 


” a= 


Ue Puc. 2. Kpuspie naa 
onpeqereHua Koad- 
1p PUUHEHTOB 4, H 7p 
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KOSPMUMHEHTOM , HAXOZAT KOSPPULHEHT Hy HW OTHOIMeHHE TpeTbert 
TapMOHHKH MOTOKAa K OCHOBHOH. Ilo dopmy.1am (22) uw (23) nogcun- 


TbIBaIOT MOTOKH ®,,, 25, 4 U3 OTHOIMeHHA a ompezemaior @ 59. 
m3 
IInockan dopMa wanpsxeHHA Ha BLIXOAe NOyyaeTca pH BbI~ 


NOJIHEHHH YCOBUA (25), a 3a0CTpeHHad—npn mapametpax, yJoB- 
JIETBOPAIOUNNX COoTHOMeHHIO (26). 
[lo HawMeHHEIM NOTOKAaM OMpeyeaMOTCA TOKH, HalpsKeHHA H 
; MoToKH ®, u ®,, 
Yroul caBura 10 cbase moTOKOB ®,, nu ®,,5. 





w3D,010-8 
Rs 
t¢ a3 = ———  __ ——___., 27) 
os D, — D,wiC 10~* w* + 4, (9o°CD,w3 10-8 — D,) Se 
Hanpaxeune ceTH 
u=W,10~*w®,,, sinwt=—UY 2sinot. (28) 
Hatips2xeHHe Ha KOHeHCaTOpe 
y= —W, 10 ~*w®,,g sin (wt ++ ag) —W, 30 1078 © 4g X 
x sin (8wt + a3). (29). 
Hanpsxenne Ha Harpy3Ke 
ity = Ung, Sin (wt —@) + Ungg sin 3ut, (30) 


rye 
—_!)2 oo op 


U 31 V [—®,, 5,0 107° COs as WW 10~°O 4)” “le 


in 
+ Pay Pe ae ge aD 
+ [®, ws 107 °sin a5 ; 
—8 es 
Umg3 = —— W310 380,33; 
D n3W3 1078 sin as 


CoS 


— P3330 107° cos a3 + Wy OO 


TlepBnunph TOK cTa6uHM3aToOpa 


: w ” : w W,- 0" ; 11 

2 tg = [1 + 1A, 0,47] ly a jis lh “inoa| baat DP, On a 
3 

Wy 





® " Ms my D n 
+- ie + 7,A,0,427, + Tae = mae |! + 7,4, 0,4 | 
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Tlocie MOACTaHOBKH B 3TY MOPMy.1y 3HAYeCHHH TOKOB H NOTO- 
KOB TIOJY4HM 7 








| M Ons + MP a -t. 
- e (Ms? mi is M,®.,3{73 
Juas= Sqn V [im M,+ ih eee | + 
1 
bees | . Mg 80w2 1075 | 
? Y2 R, : 
1 ——______ 
Se Vo Vika dass (31) 
TAe 
M, = 7 aes acer ™ = 10— SH sin a s+ F c0s a 
1 


M,= ge [1+ 1140.45] 5 


w w 
M,= = 1 we YU; an |e — 107 *w COS &, + sh sin a 


. " —§8 l ” " TT nr 
M,=— a [1 + 114,042] Cw, 10°90? + — fay + 7h O4er! + 11]; 


w Wr ms Ww = 
M,= — 22 k — Se 4 1 hg0,4e | 2 107*.3e. 
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AmIiuTya OCHOBHOK rapMOHHKH MOTOKa ®,, 


/ re ee pe. 3 2 2 
> = |, 4 | - 20.4522 o10-*| :; 
12 ms " Yo R, 


nt D, 
(32) 
Amiiutyza Tpetbe rapMoHHKH noToKa ®,, 
»  AO,4nD 
Puy O gal 1 Oey — OE, (33) 


AMIIuTy2a OCHOBHOH rapMOHHKH NOTOKa ®, 


/ M; 9w*D, w3Cw*10—8 — D, |* 
vs -_ | P1008 * 3 —M,®,,5 aon TP mg D, = 


h 0,4xw2010—8 . 
ne (34) 


rad) . 
+| m1 Sill Gs + R. 


Amnantyya tpeTbeH rapMOHHKH noToKa ® ~ B npeanoroxe- 


HHH, U4TO MafkeHwe HAaNPAKXeHHA AIA TOKOB TpeTbeH rapMOHHKH 
B IIHTAIOWeH CeTH PaBHO HyAlO, ONpesesAeTCA PaBeHCTBOM 


Ul 


Dinig = —P mos. (35) 


3ecb O603Ha4eHO: | 
M,=—i,0,40w,Cw10~° + 1° + 4,0,487, ; 


M=yh)0,4n. 


uf 


HATS ¥,=0, ¥/=0, 7, =0 
B nmoroke paccesHua ® | ocHOBHaAd TapMOHHKa MeHbIle, YeM 


B IIOTOKe CTEPKHA S,. TpeTba rapMOHHKAa B 3TOM %#Ke NOTOKE pac- 
1 


Boipaxenua (381)—(34) 3HaunTembHO ympoulawrTca, eC MpH- 





cea MPpHMePHO B > pa3 M@Hbile, YeM B CTEPXKHE Sz. 


2 
[Ipu HaJIMUHH MATHHTHOTO INLYHTa,—eCIH HCHOUb3O0BaATb NOTOK 


PacceAHHA JIA MOMYYeCHHA KOMMEHCANHOHHOrO HalpA2xKeHHA,—HAa- 
IIPAXeCHHA TPeETbHX TAPMOHHK OOMOTOK IWYHTa H CTePKHA Sg CK/1a-. 
AbIBaIOTCA, H (OpMa HanpwAxKXeHHA OymeT Oomee UCKaKeHa, YM 
IPH PpaCNOJIOHKeCHHH KOMMeCHCAUMOHHOH OOMOTKH HA CTEPKHE Sj. 
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2. CxemMa 3aMeLICHHA CTAOHIH3aTOpa 
id OCHOBHOK rapMOHHKH 


Ilia ocHoBuof rapMonuku noToKa ®,,, popmya (22) uMeer 
CMEC LYIOWMH BHA: 


ap oe ee ee ee ee ee o 0 top 
: l 
Be Onis a—| x 
Vy |p, —Dysica lo" + Dy cs 92! 05 | 
i me rg ee +- 
vA rs W3W,D 010% : 
Rs 


7 eeeie] | 
Bs ee et (36) 
yet 


3 





P nt = D ni 


TlockoOuIbKy 


Wa = 
—k D.wl107 >= 0; 
R, 


D, =~ 0,4 [hy + Ag]; 
De |: 
Oo = V2Uw10~, 
TO BMeCTO (36) MOxHO HanHCcaTb 


5 @,30,01078 ,6w,10~8n10—8 
ae a7 = me 0,4 0, ae hy) w? + 
ead ae 


ws Cw 








P 3 o— 
+ 0,4 (A, + 4, )w10-8w? ve, f | | + 


2 Wy 


0,4 (Ay + Ao) —g P3010 "w w; : 
t=! 1 Q7 ° ——-__——- — we?! , 
- R3 - V2 we ie 
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OQ603Ha4uuM: 
—8 : 

es ~ <1 = U,,— TpHBesenhoe K NepBu4uHOH OOMOTKE Ha- 

V2 ‘ MpsaKeHHe Ha Harpy3ke; 

2 gue 
1 Wy x | ) 7 
Bay = Xen Re— =Re_ — MPUBEAEHHBIE K TEpBHYHOH OOMOTKE 
a md PeaKTHBHOe H @KTHBHOE COMPOTHBJIe- 


0,47 (A, + ho) ow? 10-§= X, ae 

—WHAYKTHBHOe CONPOTHBAIe- 
Hue (COMPOTHBJIEHHE KOPOT- 
KOrO 3aMbIKaHHa); 


a 


—| | 
oH : 
nat 9 ot—1 

















= ——w i 
V2 W, 
—pPe@aKTHBHbIM TOK HaMArHH- Puc. 3. DKBHBaNeHTHaH CXeMa 
UHBaHHA. cTa6HAn3aTOpa 
Cie OBaTeJIbHO, 
r . 
U 2 U. 2 
U= V [Var =| (= an +- hy Xy 1 a x,| : (38) 

Xon Ran 


HanpsaxeHMe CeTH ypaBHOBelIMBaeTCA 9. A. C. OT NOTOKA ®,,, 
HW NaweHHeM Halps2xKeHHA B CONPOTHBeHHH X, OT peaKTHBHBIX H 
AKTHBHOFO TOKOB. OSTOMY PpeXKHMY COOTBETCTBYeT CxeMa 3aMEIlle- 
HHA CTaOWIMsaTOpa, TIpHBeAeHHaA Ha puc. 3. 

Takum O6pa30m wccCenyeMBI cTa6vH3aTOp IPHBOAHTCA K OO- 
weH 9SKBHBaIeHTHOH cxeMe deppope3sOHaHCHHIxX cTaOuu3aTopos 
HaNpwKeCHHH, Pe2xXUMBbI KOTOPOH pa3z06paHbl aBTOpom panee [cm. 
,»TlexHuka TejeBuyzenHaA*, 1955, Brim. 10 (16)}. 


3. PopMa HanpsKeHHA Ha BbIXOMe CTAaOHMH3ZaTOpA 


Mopmy.ta (30) onpeneineT aMIVIHTyAbI WH (basy NepBok u TpeTbeit 
rapMOHHK HalpAxKeHHA Ha BHIxoe. Jia sPeKTHBHOrTO 3HaYeHHA 
Hall psxKeHHA He CYWLECTBeHHA (asa HallpAxXeHHA OCHOBHOH rapMo- 
HHKH M10 OTHOWeHHIO K TpeTbeH. IIpH ucnob30BaHHH CTa6HIM3a- 
TOpPa JIA WHTAHHA BEINIPAMHTCIbHBIX YCTPOHCTB BeJIH4MHA MyibCa- 
IIHH H H3MCHEHHE HallpsAxKeHHA MPH KOMeEOaHHAX HAarpy3KH BO MHOTOM 
onpezesioTcA (OPMOH NOAABaeMOrO Ha BEHTHb HallpsAxKeHnA. Vem 
6K HANpAKeHHe K TIpAMOYrO/IbHOH *opme, TeM KOspPuUHeHT 
CraxKHBaHHA (PWIbTPa AOJOKeH ObITb MeHbIUe. 

Kak H3BeCTHO, AA MOTyYeHHA OPM! HaNpsxKeHHA, O/1H3KOH 
K YPAMOYFOJIbHOH, TPeTbA FaPMOHHKA JOJDKHA COCTABJATb NpH- 
MepHo 30%, a yrOl 9 IIpH STOM JOKeH ObITh OH30K K Hy. 


(ge 
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OrHomeHHe HanpsAxKeHHA TpeTbeH TapMOHHKH K HallpsoKeHHIO. 
OCHOBHOH, cors1acHo ypaBHenulo (30), 6yzer 


3 ® n33 


U mss == P ns « . (39) 
Um P) 
ue Siegen: Oe a We Pm 
W3 Dis W3 Ding 

M3 mocieqHero BbIpPaxKeHHA CleLyeT: 

1. C yBeqH4ueHHeM Harpy3KH MpOWeHTHOe COsepxKaHHeE Halps- 
*KeHHA TPeTbeH TaPMOHHKH B KPHBOH BBIXOAHOTO Hallps.KeHHA 
YMeHbllaeTCA H KPHBaA HalpAKeHHA MpHOMmKaeTCA K CHHYCOHLE. 

2. KOMMeHCaIMOHHOR HANpARKeHHE YBEMUMBAeT TPeTbIO rapMO- 


HHKY B BbIXOAHOM HallIpAxKeHHH. 
3. Jia nowyyeHua MOpMbI KpHBOH HaNpmKeHHA, NMpHOAMxKAaIO- 





—23 —~ 0,1 Ww OKHO BBI- 


m3 


WeHCA K IIPAMOYIOJIbHHKY, OTHOLIeCHHE 


NOJHATBCA ycuroBHe (25). 


4, OnpexertenHe NpoBOAMMOCTeH AA NOTOKOB paccesHHA 


Tlorok paccesHHA B (eppopesOHaHCHOM cTa6uIM3aTOpe C pa3- 
HECeHHBIMH OOMOTKAMH ABJIACTCA BAKHLIM PAKTOPOM, ONpee1Alo- 
IMHM ero paOoty. Ec B OObIUHEIX TpaHcdopMaTopax paccesHHe 
BAMACT Ha H3MCHCHHE BTOPHYHOrO HanpAxKeHHA, OOyCOBIMBaeT 
HOOaBOUHbIe NOTEPH B Me@JH, ABJIACTCH ONHHM H3 CYULECTBEHHBIX 
YCIOBHK iA MapaiiesIbHOH pa6oThl H OMpeleideT CHJIY TOKa KO- 
POTKOTO 34MbIKaHHA, TO B CTAOH/IN3aTOPe NOTOK pacceAHHA, KpOMe 
TOrO, ONpenerAeT KOOPDUMMEHT CTAOHAH3SAUHU, BEH4HHY onyc- 
THMOM NOJe3HOH Harpy3KH, HCKaxKeHHE MOpPMb! KpHBOH HanpsAxKe- 
HHA, COS H KOHCTPYKUHIO CaMOrO cTaOHH3aTOpa. 

Kak H3BeCTHO, TOUHBIA MaTeMaTHYeCKHH pacueT NPOBOAMMOCTH 
JIA M@rHHTHOTO NOTOKa B BO3AyYxe IpaKTHYeCKH He BO3MOKEH, 
H B CBA3H C 3THM TaKHe PpaC4¥eTbl IIPOH3BOAATCA BBeeHHeEM pxAa 
YMPOWL@HHH OTHOCHTeIbHO TyTeH NOTOKAa. 

Jia OObIYHEIX TPaHCPOPMATOPOB CYIWLECTBYIOT MPHIOAHble VIA 
HHKCHEPHHIX pacueTOB (POPMYVIbI NMOACYeTA HWHAYKTHBHOCTH pac- 
Ce€AHHA, MOVLYYEHHbIE HA OCHOBE 34MeEHBI NEHCTBUTCJIbHbIX OOMOTOK 
IIPAMOJIMHEHHBIMH GeECKOHEYHO JVIMHHBIMH MPOBOJHHKaMH H CTepxK- 
Hei CepeCYHHKOB HeOrpaHH4eHHEIMH MVIOCKOCTAMH C MAarHHTHOH 
TIPOHHILACMOCTbIO, PaBHOH SeckoHeyHOcTH. TaKkne OMYyUIeHHA, Kak 
NOKa3a/IH MHOPOUHCICHHbI€ SKCIEPHMeHTH, HE BEAYT K 3HAUHTEVJIb- 
HbIM MOPrpeliHOCTAM. 

PacueT NOTOKOB pacceAHHA JIA CTAOWMM3ATOPOB ABJIAeTCA 60- 
Jee CIOKHOH 3alayeH H3-3a TOFO, YTO NepBHYHAaA HW BTOPH4HAaA 
OOMOTKH pa3MEIILeHbI Ha Pa3HbIX CTEPHKHAX, CAMH CTePXKHH HMEIOT 
HEOJHHAKOBY!O KOH@HTYypallHlO H pabOTaioT IPH pa3HbIX 3HAYeHHAX 
HHAYKIUHH. 
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list oOnpewesleHHA HHAYKTHBHOCTH paccesxHHA TpakCDOpMaTopoB 
C OOMOTKAMH, PaCMO/JIO%KeHHBIMHM HA Pa3HbIX CTEPXHAX, PeCKOMEH- 
nywT dopmysn akagemux B. IT. Huxutun [JI.1], mpodeccop 
IO. Tl. Tlerpynpxun {[J1.2], mpocdeccop |. H. Terpos {[J1. 3], 
B. K. Jle6exes u M. H. Cunopenxo [V1.4], Lprranex u Bpyuu [JI1. 5]. 

lpu Bproze dopMy.ibl HHAYKTHBHOCTH pacceHHHA akay}e@MHK 
Huxutuy wu mpodeccop IlerpyHbKHH npegnowaraioT m1ocKonapal- 
JI@JIbHBIA XapaKTep MarHHTHOTO Towa B BO3sZyxe. Tlostomy dop- 
Mya HOCTATOYHO TOUHO KOJIMUCCTBEHHO XapaKkTe pH3yeT MOTE MEK TY 
JIBYMA KOHIGHTpH¥ecKHMH O6mMOTKaMH. Ho Ia TpaHchopMatopa 
C pa3eJIeHHbIMH OOMOTKAMH STO AONyULeHHe HEMpHrOAHO, TaK KaK 
ole BHYTPH OKHA CepAeC4UHHKa COBEPUWIeHHO He HOxowKe Ha Noe 
C BHEIIHEH CTOPOHbI CepAe4HHKa. : 

Iipodeccop Ilerpos cuHTaeT BO3MO2%XHEIM MPHMCHHTb pacueTHble 
(POpMYIbl TpaHcdopMaTopa C AHCKOBbIMH OOMOTKAMKH. 

Jle6enes nu CugopeHKO yCOBepUIeHCTBOBAH MeTOA Mpodeccopa 
Tlerpospa, 2aB CXeMY 3AMeCUlEHHA TPaHCcsopMatTopoB C pa3eseH- 
HbIMH OOMOTKAMH, HpH KOTOPOK O64 APMa HAaXOMATCH B OAMHAKO- 
BEIX M@FHHTHbIX YCOBHAX. HO OHH He YYHTHIBAIOT IPH 3TOM aCHM- 
Me€TPHH M@rHHTHOTO MOA OTHOCHTC/IbHO APMA. : 

Boee TOUHbIe 3aBHCHMOCTH faeT pacuer nO dopmyae Lipra- 
Heka HM BpyHHa, KOTOpble YUHTHIBalOT KPHBOJIHHEHHBIH XapakTep 
MarHHTHOFO NOMA B BO3AYyXe. 

Meapuukos [J].6] moaBepr 3kKCHepHMeHTAaIbHOK MpoBepKe op- 
My/Ibl yKa3aHHBIX @BTOPOB HM IIpHlles K BbIBOLY, YTO POpMyQVibi 
Jle6enepa u LipiraHeKa paBHOLWeHHbl HW WaloT pesy/ibTaT, O1H3KHH 
K -OMbITHbIM JLAHHBIM. 

IIpopoxHMOCTH JIA MOTOKOB pacceAHHA MOryT ObITb OMeHEHbI 
CPaBHHTeJIbHO MpOCcTO, CCH YCJIOBHO pa3fe/IMTb MOTOK pacceAHHA 
Ha TPH YaCTH: MOTOK B OKHe CepeuHHKa M@KTY BEPXHHM HW HWK- 
HHM APMAMH MA@rHHTOMpOBOda, H Ba MOTOKa pacceAHHA OG6MOTOK, 
MpOXOMAWHe MO CTep%XKHIO, BHYTPH KaTYUIKH HW BHe ee TIO BCeMY 
nepumetpy. B cxeme cTaOnM3aTOpa C M@rHUMTHbIM WYHTOM K 3THM 
MoTOKaM OyseT NOOABJIATHCA elle NOTOK, HAYWMA MO MarHHTHOMy 
IWYHTY, H MOTOK, 3AMbIKaIOWWMACA Yepe3 OKHO LWIyHTA€. | 

TakHM 06pa30M, MPOBOAMMOCTb NOTOKOB pacceAHHa OyeT co- 
CTOATb H3 CIEAYIOUINX BeJIHYHH: 


=A, +4, +4, Se 


ho=hy a hos (40) 


rye 
A, —MpOBOAMMOCTh Mia MOTOKOB paCCeAHHA, MpOXOAAUIMX M0 


CTep2xKHIO H BCeMY MepHMeTpy NepBHYHOK KaTyUIKH; 
h,—TIPOBOAMMOCTb JIA MOTOKOB pacceAHHA B OKHE CepkeuHuKa 


M@K Jy APMaMH; 
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h,—MPOBOAMMOCTb JWI MOTOKOB pacceAHHA, MpoxowAWux no 
CTepxKHIO H BCeMY TepHMeTpy BTOPHYHOM KaTYIIKH: 
h;—MPOBOAMMOCTD AIA HOTOKa myHTAa; 

h —HPOBOHMOCTS AJA NOTOKAa B OKHE UIYHTA. 


YKa3aHHble MPOBOAHMOCTH MOryT ObITb HafieHbI 10 M3BeCTHBIM 
@opmywiam [J]. 7, 8] wim mupoKo pacnpocrpaHeHHbMn B QIEKTPO- 


annapaTOCTpOeHHH MeTOAaMH CYMMHPOBaHHA NPOBOAMMOCTeH Mex Ly 
COOTBETCTBYIOUIMMH MOBEPXHOCTAMH MArHHTHOM CHCTeMHEI. 


5. PesyabtTaTbl 9kKCHepHMeHTaAbHOf NpoBepKH 
Mpopepka pacueTHEIx JaHHbIX npoBomMach Ha deppopesonan- 


CHbIX CTAOHIH3aTOpax MOULHOCTbIO B 100 ea u 1000 ea. 
Ilapametpbt cTa6u1M3aTOpOB CBeeHH B Ta6OIHILy. 


BI uy 
U3 
400 
Ry = Co 
R $= 1000m 
300 


200 


100 





80 100 150 6 


Puc. 4, OnbiTHble H pacuyeTHbIe KpuBble Halps- 
*KeHHH DIA cTa6urH3aTOpa MoWHOCTHIO 100 ea 


/—Halpawenne Ha KOHAeCHCaTOpe; 2—HanpsxKeHnHe Ha BRIXOAe 
CraOnaw3aTopa; KPy2XKaMH OG6O3HAYEHDI ONbITHbIC AAHHHIe 


Kpupait HaMarHHunBaHHa MaTepHala MarHuToMpoBosa ami pOKcu- 
MHPOBalaCb BbIPaKeHHEM 


“ —0,25-10-°B-+ 0,8-107*8g°. (41) 
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Puc. 5. OnsitHbie H pacueTHble KpHBbIe HaNpsAxKenHii 
H TOKOB Jaa cTaGuaM3aTOpa MomHOcTbIO 1000 ga” 


J—HaNnpsKeHHe Ha KOHMeHCaTOpe; 2—HanpmKeHHe Ha BHIXORe cTabn- 
AusatTopa Np Ry=—co 4 R3=120 om; 3—TOK KOHAeHCaTOpPAa (CNAOWHEIMH 
AHHHAMH OOOSHANCHD! PaCueTHble AaHHbIe, NYHKTHPHbIMH —OMNDbITHBIe) 


Onbirubie H pacueTHnle KpHBble (puc. 4, 5) pacxonatca B mpe- 
meiaX T@XHHYeCKOH TOUHOCTH. , 


6 Tenesnzenne, spit, 20—22 Sl 
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Hux. 10. H. COPOKO 


MNPAMEHEHHE TEOPHH NOJOBHA K PACYETY 
®EPPOPE3OHAHCHOTO CTABHJIMV3ATOPA 
C NOCJIEMOBATEJIBHOH EMKOCTbIO 


B ctaTbe Ha OCHOBe TeOPHH NOAO6HA H MOMeETNPOBaHHA RaeTCH MeTORUKA 
pacueta dbeppopesouancnoro cta6uau3aTopa c nocaenxoRaTeADNOH eMKOCTbN. 


IIpoweccnl, npoucxoazaulne B deppopesonancubix cTa6uH3aTO- 
pax, OCHOBaHbI Ha HACHIWICHHH CTaIH H MOryT ObITb ONNCAaHbL 
TOJbKO HeJIHHEHHDIMH JM@PepeHHa/IbHHIMH YPAaBHEHHAMH BHAA 


d3 — ad t 
wa (A+ Any ) + Any =A, cos kx, (1) 


MeTogoB HaxOxKAeHHA OOuerO HHTerpaa ypaBHeHH Tuna (1) 
MaTeMaTHKa NOKa He aeT, a CYMECTBYIOUINe NPHOHKeHHbIC Me- 
TOAbI PEWICHHA MOCTATOYHO COMKHEI WH TPyAOeMKH. 

IIpHMeHenne TeEOPHH NOAOGHA, COBMECTHO C NpoBe,eHHeM 9KC- 
Tl@pHMe€HTAa H&A MOJe/IH, NO3SBOAeT MyTeM NmpoctToro mepecueta 
ONPeAeHTb HEOOXOAMMBIe WapaMeTPbl 3EMEHTOB CXeEMbI CTA6HJIH- 
3aTopa H ee xapaKTepHCTHKH. CyeaqyeT OTMeTHTb, 4TO C TOUKH 
3PCHHA IIPaKTHYeCKHX PaC4eTOB HET HEOOXOAUMOCTH B TOUHOM NO- 
AO6UN BCeX MpOMeccoB, MPOHCXOAAWINX B MOEN UM B OOpHrHHae. 
JJocraTounoO, TOOK! NOROGHEIMH WH MpH61W2xKeHHO TOO6HDIMH. 
ObIIH OCHOBHbIE€ MPOWecchl. 

HafiyeM ycCOBHA NOOOHA AAA CxeMbl (beppope3soHaHCcHoro 
cTaOuIM3aTopa C NOCTeROBaTebHOK emMKOCTHIO (puc. 1). 

IipeneOperaa HHAYKTHBHOCTAMH paccesnua L, u Ly (cTa6uau- 
3aTOPbl TAKOFO THMA H3POTOBAAIOTCA OOBINHO MOLLHOCTHIO 20 100 emt 
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H- HMCIOT TpaHCPOpMaTOP MAaVIbIXx raOapuToB), MO%KHO. MpHBecTu 
COHNPOTHB/JICHHA Harpy3KH K TI@PBH4HOH OOMOTKe H NOY UT CXeMYy 
H300paxKeHHyIO Ha puc. 2, : ) 

PaccMOTpuM yBa cTa6win3saTopa c Pa3/IHYHbIMH NapaMeTpaMH, 
MPHBECHHBIMH K 3KBHBaJIeEHTHOH cxemMe. OaMH H3 HHX MBI Ha30- 
BEM MOZC/bIO, APYrolH—oOpHrHHa.iom. — 


Lo oR C R, 






— i; 


Ry V2 Usinut 





Puc. 1 ‘Puc. 2 


Ipouecchl, MpowCxOAAIUHe B CXeMe MOZeAH, ONHCHIBAIOTCH CH- 
creMoH ypaBHeHHit: | 








| > . a ee : _ed 
1) V 2U, sinot= =| bt ns dt-+i, ,R, a Oy wy lO or ; 
M : | if 
; hoe 
2) Wy 9,10 . =1,,R,; 
ae. go oe | 7 “te 2) 
3) . Li yloy 8 be 
A . Lk, B? 
4) iy =, 
; 1. 


om 
ey (Ry + Re) Ra 
Wo 


re Ry= 2 


Wi : 
Rat ~> (Ry + Ra) 
Ws, j 





“Ry, Re—CONPOTHBACHHA O6MOTOK: 
R,—CONPOTHBAeHHE Harpy3Ku; 
K,—CONPOTHBICHHE, IKBUBAICHTHOe NOTepaAM B Cran: 

@,, We—BHTKH O6MOTOK; 

S,—cevenhe cram Tpancdbopmaropa; 

L,—CPeAHAA AHHa MA@rHHTHOrO TyTH: 


B,,—-WHAYKUHS. | | a ae 
Kpupad HaMarHHunBaHHA Cram CepAe4HHKa 3aiana y paBHe- 
: a 
iweM /7=RB™ (apyrne Buab annpoKcHMalHH KpHBOH HaMarHHuH- 
3aHHA OyyT paccMOTpeHbl HUE). 
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Jia CX@Mbl ODPHIHHaJld MOMHO HalncaTb TaKyloO Ke CHCTEMY 











y paBHeuHul: . 
1) V2 Un sin of = a \ iy opt + by op 1 op + 
| + DropSopl0 <= 
at 
_3 dB (3) 
2) W1 opp’ 10 ia =bsopRop HT. Jt. 


IIpowecchl, mpovcxoammne B CxXeMaX MOJC/IH H OPHrHHavla, 
MOMKHO CUHTaTb MOXOOHBIMH, @CIH B OAHHAKOBBIe MOMECHTHI Bpe- 
MeCHH 3@BHCHMBEIe MepeMeHHbIe OAHOH CXeMbI NPONOPMHOHA/IbHH 
COOTBETCTBYIOIULHM MepeMeHHbIM apyrou, T. e. 


hie 2. 





ii 








ty aH 
by op 4 ! 
—— = Mie; (4) 
fag 
Bop _ 
ri M 1) eae ane | Bes 

M 


re M, My, Mz MT. 1l.—6e3pa3MepHble BeH4YHHBI, HaSbIBAeMbIe 
KOS puUNeHTaMH NOWOOKA. 


Ycnosua (4) 6yayT HMeTb MeCTO TO/IbKO MPH BBITO/IHCHHH 
ONpeAeAeCHHEIX COOTHOWeHHA Me%K Ty NapaMeTpamMu CXxeM H Koa- 
uuwentamu nogxo6ua. Ina naxO%KAeHHA STHX YCAOBHH BOCTO/b- 
3yeMCA CHCTeMaMH ypaBHeHHiK (2), (3) u (4). Bpeaem B cucTemy 
yPaBHeHHit OPHrHHaa HOBbI€ Me@PeMEHHBIe 4), Le, But. h., cBa- 
SAHHbIe CO CTaPbIMH COOTHOMWeHHAMH 


Nop | 
mi,’ 


; 

2 : Qop | (5) 
Min ’ 

Bop 

Mp : 








Torgza (3) MOXKHO 3ancaTb 


1) V2 Osa sin of = ae  aae ae maths op + Wy ép >on x | (6 
x 107° mp a | 





at 
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2) 1 op Sop 10° m a =MigtsR on . 

3) My ly = Mala Mgt; | (6) 
| Ape B* 

4) Mala | 


PaccMOTpHM CHCTeMbI ypaBHeHuli (2) u (6). Ecstu Koadbdunnent 

“ 11pH MepeMeHHOK B KaxKOM YIeHe YpaBHeHHA OHOH CHCTeMH 
6ymeT paBen KOapmPuUvNeHTY NpH MepeMeHHOK COOTBETCTBYyIOMero 

WeHa YPaBHeHHA B Apyrow cucTeme, TO cucTembl (2) u (6) by- 

RYT TOK ACCTBEHHBI, a C/ICHOBATCJIbHO, H MeEPeMeHHbIe OHO cH- 

CTEMbI PaBHbl MEPEMeHHBIM ApPyroH, TV. e@. 4) ,=4, bg y=lo WT. A. 

Tlepexona K cTapbimM mepemeHHbIM [ucnoab3sya (5)}], noryunM 


‘top 





iat 


loop 





fo 4 


B 
rs =M, UT. A, 
By 





yTO chuneterbcrsyer © nogo6nH cHcTeM (2) u (3) B 3TOM cay4ae. 

TakHM O6pa30M, YCAOBHA NOROOUA ONpPeAeAIOTCA H3 paBen- 
CTBa BbIpPaxKeHHH TpH MepeMeHHHIX B YPaBHeHHAX cucTeM. Uncar0 
PpaBeHCTB PpaBHO, OYEBHAHO, UHC/Y 4Y/IeHOB B CHCTeMe ypaBHeHHh, 
OTJIHUHBIX OT CAHHHIUb! HWJIH OT KaKOrO-H60 ~Apyroro Oe3pa3mep- 
HOrO 4uNca. Hac uHTepecywT Han6ouee O6mlHe yCIOBHA MOR06HA, 
HAKJIaQbIBalOWWe KaK MOXKHO Me@HbIUUe OFPpaHH4eHHH Ha BEIOOp na- 
paMeTpoB Hw KoadpuynertTow noso6ua. Toatomy, npexkze vem MpH- 
PaBHHBaTb BbIPAKeHHA NPH NEPCMeHHBIX, MBI NpHBeAeM BbIPaxke- 
nua (2) u (6) kK Oespa3smepHomy BUHAY, pa3ReJIHB MOWICHHO 
KaK1Oe€ ypaBHeHHe Ha KakOH-HHOyab U3 ero uneHos. TlocazeqHee 
NO3BOAHT YMCHbIIHTb YHC/IO PaBEHCTB, ONPeAeAIOMIAX no706ue, 
Ha BeJIH4HHY, PaBHy!0 KOJHYeCTBY ypaBHeHHi. 

Mpupenennas K 6e3spasMepHOMY BHAY CHCTeMa ypaBHeHHA AWIA.- 
CXEMbI MOJeH OyeT 


1) V2U, sin wt =|+ li whi st a ea By : 


’ 


aa ey fi ‘f Ee pe 
ae = a ————— t 1 
} Cy me Cy G.. t es 
| wy, ySyzl07? dB, 

2) et tt = 1; , 
Peak dt °° fr =(7) 
fim 74 fam. 

3) lon =1+- bog’ 
Liki 
4) b= Wiley ; 
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Jia CX@MbI OpHruHaza 





V 2Uop sin we het mR, op 4. w, opSopl0~ 8 mg dB 
Wit |. my ( , min (, dt ° 
| ie C.. i, dt etek i, dt ; 
ae | a (8) 
WiopSop!0 °mpz dB | 
$$ + =] ut. 2. 
Mj3t3R op at 


* TipipapHHspan nowieHHO BEIpaxKeHHA MPH MepeMeHHBIX B CH- 
cremMax ypaBHennii (7) u (8), nOmy4uHM CeMb paBeHCTB, MO3B0A10- 
WIMX ONPeeIHTb YCIOBHA MOOOHA H BeJIHYHHH KOS*DHUKEHTOB 
nono6ua. Tlocne paga mpeo6pa3sopaHHi onn 3anumytca caenyio- 
LLHM O6pa3om. : | 
. YCAOBHA NonOoGHA CxemM: 


1) R,,C, = RopCop: 
t+loa a+] ea 
2) We Slaw Wop SopCop (9) 
LR Us, Noptop.- 
3) Ry w@ou= Ri opCop- 
Kosdpumnertal no,o06ua: | 
‘ U opC 
I) My = Mjg= M3= ——— ; 
oa U yl x 
” M1 4S nU op (10) 
2) | MN, = ————— 


B aia ° 
WM opSopU a 


Y MOAOOHbIX CHCTEM OAHHAKOBAa POPMA KPHBEIX COOTBETCTBYIO- 
IWHX TICPCMeHHHIX, NOSTOMY KOS*DHUNEHTH! NOAO6HA ONHHAKOBH 
JIA MIHOBCHHEIX H 39MeCKTHBHEIX 3HAYeHHH. 

_ Ala pacueta noe3HO BBeECTH KOaPDHUHEHT NOLOGHA TO BeJH- 
4YHHE CTAOHAM3SHPOBAHHOTO HanpaAKeHHA 
Yom o 
ce 
CM At 


rye U,,_,—9. 0. C. B NepBHYHOH O6MOTKE TpaHcdopMaTopa. 


Samenan U,,, uepes i;R, mpeo6pasya u ucnoap3ya (9-1) u 
(10-1), nomzyuuM | 
! Us po eS 

nm ,=—. a 1] 

: eee | a — (11) 

Y MOOGHBIX CHCTEM KOSPPUUHEHT CTabHAM3aIIHH H COS P OAH- 
HakosBH. Mcnonpsya (11), nozyynM 
dU op 


eat Voy 
or dU em op 





- 





or Ky ‘ 


Vem op 
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Puc. 3 
1) R=19300 ow: 
2) R=7550 om; 
3) R=4500 om; [. i 
4) R=3500 om; of 
5) R=3150 om, 100 200 3008 


Puc, 4 
1) R=19300 0.11; 
2) R=7550 oat; 





‘ * ’ 
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Vcnonp3ya (9-1) u (10-1), noayaum 


2 2 
2 RioptizopR 
lo 10p 30 Oo 
COS ©, = —=>—__— pe? =cos 4% 
U opt 
op'1op 


Tlepeiaem K MeTOZHKe pac4ueta cTaOunsaTopa. 

Ilyctb KaKHM-HH6OyJb WYTeM MOJIYUeHbI XAPaKTePHCTHKH CTabu- 
JH3aTOpa, AHAJIOTHUHBIe MpPHBeMeHHHIM Ha puc. 3, 4, 5. Kpome- 
TOrO, HAM H3BeCTHBI Bce ero NapamMerTppl. Ha30Bem 93TOT cTa6un- 
3aTOP MOJeIbIO. 

IlycTb HaM HaO paccuHTaTb CTaOHIH3aTOp C BeHYHHOH CTa- 
OWAM3HPOBAaHHOrO HanpsxeHuA U/,, , COMpOTHBeHHeM Harpy3Kku R,, 


| KOS@MHWHEHTOM cCTa6HIH- 
COS Wry 3aunH K mpw Komebannu 
: CeTeBOTO HalmpaAxKeHHA OT 
Oa JO nics 
Bri6epem u3 xXapaKkTe- 
pucTHK MOemH (puc. 3) 
OHHY, YJOBeCTBOPAIOULYIO 
34 ,4HHOMY 3Ha4eHHW KOap- 
duunenta cTaOuaiH3alHyu. 
SamaueH pacueta. OyzerT 
onmpeneteHHe 2 3/IeEMeHTOB 
CXEMBI CTAOWIH3aTOPA, MO- 


95 





D 00 200 308 noOHOro MOnesM Cc BEIOpaH- 
HOH H@MH xXapaKkTepHctTnH- 
Puc. 5 KOH. 
1) R=19300 ot; 2) R=7550 om; 3) R=4500 0.1; : 
4) R= 3500 Om: 5) Re3l50 ox Alaa atoro: 


1) onpezeasemM nO BBI- 
OpaHHOH KPHBOK BeHYHHY 
ceTeBOrO HalpAXKeHHA, COOTBETCTBYIOWerO CKa4Ky BbIXOAHOTC 
HanpsxeHHA; U,,,, 6@€peM HEMHOTO OO/IbUIe STOH BeAHUHHH; 

2) onpeleineM HeOOXOZHMYy!O HaM BeAHYHHY Koadbunuent< 
TOMOOUA HAaNpAKeHHH Kak 


U wunop 
nh = ——- ; 

U yun a 
3) onpeyemeM 3HaYeHHeE CeETEBOFO HalIPHKEHHA MOEN, COOT 
-~ U nop : 
So 

4) onpexeifeM 9. 4. C. MepBHYHOK OOMOTKH ape DepnToe 

TIpH HOMHH@IbHOM Halps2kKeHHH CeTH 


BeTCTBylOUlee HOMHHAay ceTH OpuruHaa U,, 





cee = MU nw 
roe U_  B3ATO H3 XapaKTEpucTHKH MOZemH pH U,Q,; 
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5) MpHBOAMM CONPOTHBIeHHe Harpy3KH Ry op K MepBAYHOR O06- 
MOTKE 
2 


3 
Rop= 3 Ruop’ 
em, op 

6) gaa moayseHHA MOX06HA MapaMeTphl CXeMbI OpHrHHala 
LOJDKHEI YLOBeTBOPATh ycoBuam mogobua (9-1) u (9-2). Yeuo- 
Bue nogo6un (9-3) He CKasbIBaeTCA B 34MCTHOHM CTeMeHH Ha CTa~ 
IMOHAPHBIX MpoweccaxX CXeMbl H3-34 MaOTO yAeAbHOrO BeCca Ta- 
CHA HalpsxKeHHA Ha CONPOTHBAeCHHH MepBHYHOH OOMOTKH TO 
cpaBHeHHio ¢ ApyruMu Magennamn. Ilostomy TOUHO YAOBTCTBOPATD 
ycenopuio (9-3) HeT HeOOXOAHMOCTH. ITpu6.wxxeHHO. OHO BBEINOJ- 
ACTCA ABTOMATHYCCKH, Tak KaK 4eM OOJbIIe MOWHOCTh cTaOHJH- 
gaTopa, TeM MeHbINe OOLIMHO CONPOTHB/EHHE NepBHYHOK o6- 
MOTKH, @ @MKOCTb OO.IbIUe. 

Mo ycaosuio nogo6ua (9-1) onpezeinem eMKOCTS. cra6usiu3a- 
ropa 7 





foeen ome: 


op HR . 
op 


7) onpeqeaseM mapaMeTpbl BbIPaxKeHHA, ALM POKCHMHPyIOulero 
KPHByIO HaMarHH4MBanuA. HeoOxogumo, YTOOH] METOAHKA CHATHA 
KpHBOM Oblia OJHHAKOBa B MOE H OPHrHHale. CremeHu, B KO- 
TOPIX HAXOAMTCA HHAYKUHA, H YHCIO WICHOB B alll pOKCHMHPpy Io- 
IMHX BLIP@KEHHAX AOJDKHE! ObITb OAHHAKOBHI IA MORCH H OpH- 
runaa. : fo 

B naibnefmem pacueTHble POPMyVIbI HECKOJIbKO BHAOHSMCHA- 
(OTCA B 3ABHCHMOCTH OT BUa alpOKCHMaLIMH KPHBOH HaMarHHty- 
BaHHA. : 

Pazs6epemM TpH C1y4ad. 

1. Kpvpad HaMarHH4WBaHHA. aNMpOKCHMUpyeTcA BHIPaKeHHeM 


H=kB’. 


Torsa ycropua nogo6na (9) uw (10) cpaBeaMBbl; HCNOAbSYA UX, 
Nowy 4AM | 


‘ 
Lk Copm 
ae — Salata ee ; (11): 
Cu lop Rop™aB 
m 
U . 
Wi op= Mim aro : | (12) 
op’ B 


3anapadCh THNOpa3MepOM MWIaCTHHbI MarHHTONpOBOAa, a CTEAO™ 
BATEAHO, 1,5, ONPCACAAEM Sop H Wrop- B ppipaxennax (11) un (12) 
m, OpeweiweM Kak 
Bop 
Be 





Mm p= 
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Beauquny Buy B CTaOHH3aTOPpax O6BINHO OepyT mopayKa 
i ree a 
aM 


Tleppuyni TOK OnpeeAeTcaA NyTeM Nepecueta COOTBETCTBY 10- 
We XapaKTePHCTHKH puc. 4 no paBexctBy (10-1), 3aTem sui6n- 
PaeTCa MPOBOA HM paccuHTHIBaeTCA pasMellleHne N€PBHYHOH O6MOTKH 
B OKHe. OOBIYHO OHA 3aHHMaeT OKOIO */; mOocaeqHero. 

BropuuHble BUTKH ONPeAeAIOTCA KAaK 
—_ ad | op’ emop 

2) ; aaa aaa 
em,op 

B clyuae, eCIH O6MOTKH He PasMellalwoTcA B OKHE, TO AH6O 
YBEMHYHBaIOT M,, AMOO NepexogAaT na Upyrod THNOpasmep Muia- 
CTHH C OOAbUeH ATHHOH MarHHTHOrO MyTH Lop: 

Tlocte mposegenua pacuera IeeCOOOpa3sHO NOBTOpHTb ero 
« yyetom R,, Ri u Ro. | 

2. Kpvnaa Hamarnnunspanna 3aaHa ABYYICHOM BHAA 








H=aB+ 6B‘, 
YCMOBHA NOLOb6uA OYAYT CAeLYIOULUMH: 
1) R,C = K 6p Con) 
2 
2) WT yn ly Ba wy op op op : 
. LQy lopaop 1a)" 

‘ wit'ssc,  wfhls,¢,. 

Cette by U on. 7 Lop Pop 
4) CR; n= CR; op: J 


Koadduunerrtet NOAOOHA . BbIPaxKaloTca NO-NpexKHEMY ypaBHe- 
HHAMH (10). HecKkoabKo mpeoOpa3ya (13) c yuerom (10), moxHo 
NOKa3aTb, TO NOAOOve OyAeT TOAbKO pH BNowHe onpejeseHHOM 
COOTHOWICHHH M@KAY HHAYKIMAMH B MOJGIH HB OpHrHHavie: 


a-1 Sane 
b,a 
My = ae 14 
‘B J ie (14) 


PacuetT Tpancopmatopa B atom cyyae Cle LY IOWA. 
Ilo (14) onpeneanem M,. 3akaBanch THNOpasMepoM NacrHHM 


MarHHTOMPOBOAAa, Onpezensem S,, U Wy op: 


a 
Sy EyAn Copy : 


Ss | 
op ; 2 } 
Cu Bop! op (i5) 
Oo 
wy Poe loptopm B . 
Mauerneg C 
non op™y 
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ToK H BTOPHYHHe BHTKH ONpedeAAOTCH TaK Ke, KaK H B Nep- 
30M c1y4ae. 

3. Kpupad HaM@rHHHBaHHA alMpOKCHMUpyeTCA MO/MHOMOM 
“ UHCJIOM YWICHOB OObINe ABYX: . 


H=aB -+b6B°+dBP+...+gB'4+... 


Cioma Ke OTHOCHTCA Clyual, KOraa KPpHBaH HaMarHHUHBaHHA 
3alana B BHJe rpaduka, He anlpOKCHMHpylOulerocA OAHOYWICHHOH 
11H WByWieHHOH napabo0h. KoadduunertTel WH YCOBHA NOLOOHA 
iaXONMM TaK 2Ke, Kak HW B NepsBom clyyae. KoadpuunenTH mozo- 
SMA BEIPAKAIOTCA NO-MpexHemMy ypaBHennsaMH (10). YcroBHA Noso- 
sua OYAYT CE DYIOULHMH: : 


1) RCo RCo ' 
2) Ry Cu=Ry ‘op Con’ 
3) ay gh WSC 
Gop Lt op Sop© op 
4) On a lop Per oa m, | | 
; be, Li op Son en (16) 
5) ay = lp wl x m', . | 
don Lyi op Sop op 
Ba Lop Sun C x 4-1 
: Zop 7 [Wy bp op“ on ) 


Yncao yciOBHi NOAO6HA paBHO YHCAy WICHOB B alllpOKCHMH- 
)YIOILEM NOJIHHOME IOC Ba. | 

Anau3 KpHTepHeB NosO6uA NOKAasbIBaeT, YTO OHH YAOBACTBO- 
MIOTCH TOJIbKO NIpH COBMaZeHHH HHAYKUMH H TOK ACCTBCHHOCTH 
‘DHBbIX HAM@PHHYHBaHHA B MOZeH MB OpHrHHate. Takum o6pa- 
OM, B Ja@HHOM CJly¥ae MOeJIHpOBaHHe BO3MOMKHO TOAbKO IPH 
LIMOTHEHHH yCIOBHA m,=1 H a,=a,,; 6,=0,, HT. O. IIpeo6- 
a3ya (16) 4 (10) c yyerom cKasaHHOrO, NoyYHM AAA pacseTa 
pancopmatTopa Cciezyioulwe POpMy.Ib: 








3 
= Sabin Copy : } 
op” C i ’ | 
. (17) 
w = Wy wo on ‘op | 
ue la Copy y 
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Q!. 02 03 G4  Oba/y 
Puce. 6 


1—~ _—axcnlepumentaabuas Kpuzas; DE thi 
nOCTpOeCHHaA NO ypasHeHHW Hf =0,041B5 





Ucm L, 
20 05a 
Q4 
150+ | (A. 
11 4? 
, | 
0 4 
f | fp. 
| AZ 
100 COSY Y 
02 a8 y A | . 7 
96 | 
50 4 
07 «HN4 ! LF er 
wae cose 
U2 
2 iY] 
g £9 ~ 100 1506 


Puc. 7. 


J—pacuetHaa Kpnuan; 2—9kcHepHMeHTaabHad Kpnsaa 





9 
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Tok HW BTOPHYHMe BUTKH OMpeAeMAIOTCA KaK H B MePBOM Cy ude. 
B 3aKIOUCHHe MPHBeAeM SKCHEPHMEHTAIbHbIe JAHHbIe NPOBEPKH 
IpeAAOXRKeHHOH MeTOANKH pacueTa. Bp paccunTan seppopesonauc- 
ani cra6uau3atop Ha 12,5 em, maTaiouMiica OT CeTH HallpAKe- 


109 <3 
auem 127 61 5.. yacroTo 50 24, CO CTAOHABHOCTbIO BEIXOAHON® 


yallpa2xKeHHA OT -F 1,5 10 —4% WM MHHHM4/bHOH BeVIHUHHOH ceTe- 
Boro HaNpaxKeHHA, NpH KOTOpPOH Harpy KeCHHHIA Cra6nH3saTOp LOVI- 
KH BXOJUTb B O6macTh pesoHanca 90 8. 

' B yauecrBe MOJe1H HCHOMb30BaICA CTAaOHH3aTOP, UMeIOWHH 
XAPAKTePHCTHKH, MpeACTaBJIeHHbie Ha PHC. 3, 4, 5. QuemMeHTbI 


CXEMbI HM@JIH CIeLyIOULWe Be/IHUHHBI- C,=1,46-107° @; Ry y= 
= 31,2 0"; Ry ,=118,6 om; Ry, = 38000 OM; WM y=? 4 = 1600 ButT- 
Kop. MarHuTOmpoBOd BbINIOJIHeH H3 CTA 342 ronwnHot 0,39 “aK 
(S,,==7,64 ca; 1,=17,09 cm), Kpwpad HaMarHH4uMBaHHA MpedcTas- 
jeHa Ha puc. 6 

3aaHHbIM TpeOOBaHHAM NO CTAOWAbHOCTH YAOBeTBOPACT Xapak- 
TePHCTHKA MOJe/H MpH Harpy3Ke R, ,= 4500 om (cM. puc. 3), 4TO 
COOTBETCTBYeT OTMAaBaeMOM MOWIHOCTH 32,0 87M. a 

B pesybTate pacueta cTaOuiM3aTopa, noqO6HOrO MOH 
c BLIOpaHHO xapakTepucTHKon, ObWIM Mo/TyyeHbl cre yroulue 3Ha- 
yeHHA NapaMeTpos CxeMBI: C,,=3,6- 107°6; @; op = W2 op = 1800 BuT- 
KOB; Rypp=21500 om; S,p=3,0 cm?; 1,,=17,05 c#. Tlocae usroTo- 
BlCHHA ObVIM Ope neneHEl: R; op = 24 0.4; Re op = 90 OM; R,,==11000 o#. 
Kpupad HaMarHHnBanHa allmpOKCHMHpOBasaCh BhipaxeHiem H= 
=0,041B°. i : : 

Ha puc. 7 NpHBeseHbl 9KCNePHMCHTAIbHPEIC XapakTe pHCTHKH 
cTa6HAH3aTOPa-OPHIHHaa HM PacueTHHle, MO/YYeCHHBIe MYTEM nepe- 
cyueTa COOTBETCTBYIOWMX XAPaKTePHCTHK MOJEIH. : 


JIHTEPATYPA 
1.B. A. Beunxos, IIpumenenue TeOpHUH noqo6ua Ww PH3nNeCcKOrO MOAEC- 
JHpOBaHHA B IIEKTPOTEXHHKE, Tocanepronaat, 1949. 
Cc 


Ti. TInposapos, K pacueTy a1eKTpOMarHuTHOro cTaOnan3atopa 
WanpAxKeHHA, , BeCTHHK 3EKTPONPOMbILIACHHOCTH ®, 1950, Ne 11. 


Ctatba nocty mina 12/X 1955 r. 
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_TEXHHKA TEJIEBMAEHHA, Baunyck 21 | 


Hux. B.C. 3BEPJIHH 


O BXOJHOM PEAKTHBHOM COMPOTHBJIEHHU 
HEOAHOPOAHDbIX JIAHHK C PACMIPEAEJIEHHbIMH 
HOCTOSHHbIMH . 


B cTatbe cpaBHuBaetca BxogHoe PCaKTHBHOe CONMpoTHBAeHHe HEOAHOPOLL- 
HbIX AHHHH, COCTOAINHX 13 ABYX OTPESKOB P43AH4THOH AAMHDI C pa3qHUHBIMH BOJ- 
HOBBIMH COMPOTHBJCHHAMH, C BXOJHBIM CONPOTHBJCHHEM KOPOTKO3aMKHYyTOrO 
OTPesKa OAHOPOAHOH AMHNH, HMeMerO AAHHY, PaBHY!O CYMMe AHH 9STHX OT- 
Pe3KOB. . 

Cpapnenne nponspejeno rpapuyeckn c NOMOILbIO AWarpaMMbl H306paxKaw- 
IHX BEKTOPOB. Tloka3ano, 4ro IPHHATHIA MeTOR aHaqH3a MoKeT. 6uTh HCHOMb- 
30BaH HB 60Nee CHODKHHIX Cay4anx., 


IIpH KOHCTpyHpOBaHHH pasAH4HDIX AWala30HHBIX paqHoTexHu- 
H€CKHX YCTPOHCTB (KOHTYpOB, bUAePHELX CHCTeM H mp.) BO3HHKaer 
HEOOXOJMMOCTh ONpeeeHHA 3aBHCHMOCTH BXONHOrO PeaKTHBHOrFO 
CONPOTHBJICHHA OTAE/IbHEIX 9/IEMEHTOB OT Hx SEKTPHYeCKON JVI. 
AvaiuTH4eckHe pacuertni ABIAIOTCH 3a4acTyIO rpomo3aKumMu. Hc- 
HOABSOBAHHE KPYTOBBIX AMarpaMM Pa3IM4HBIX BHZOB YAOOHO AVIS 
PCMICHHA NOCTABIeHHOH 3a2a4H, eCIH 3aaHE Han BbIOPaHBI BO.1- 
HOBBIC COMPOTHBACHHA H JWIMHAa OTPe3KOB JIMHHI. IIpu Bel6ope na- 
PaMeTPOB HEOOXOZHMO HCNOAb30BaTb TaKHe MeTOJB avaJiH3a, KO- 
TOPHIE NOSBOVIHIH Obl H3YYHTb OOUHE 3aBHCHMOCTH, nmpexie yem 
NPOH3BOAUTb KOJIMYECTBEHHBIE pacuetbl. ITO MOXHO CHeaTb B pase 
CAY4aeB C NOMOULbIO H3102%*KCHHOTO HWKE MeTOIA 4300 park alouHXx 
BEKTOPOB, CCH OFPpaHH¥HBaTbCA aHaH30M CHCT€M, COCTOALIHX H3 
KOPOTKO3AMKHYTHIX H P@30MKHYTHIX OTPe3KOB JHHUT 6e3 NOTepb 
(pc. 1,a—2). 

B cayyae, noKa3aHHoMm Ha pic. 1,a, Bxonnoe conporupaenne, 
HOPMHPOBaHHOE OTHOCHTEbHO BOMHOBOrO CONPOTHBJIGHHA MepBoro 
OTPe3Ka, paBHO 


tg ml, +- z2 tg ml., 
é Lat 





av 


_ Sax 
Wy 


: ] 
ps ml, te ml 
¥, § mi, tg my 
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STO BbIpPaKeHHe NYTeM 3BIEMCHTAPHbIX TPHrOHOMeTPHYeCKHX 
npeo6pa30BaHH MOXKeT ObITb MPHBeeHO K. BUY 


J, — W 
imei == 


sin m (;— ds) 


e i WV 17 W., (! i ) f 
Os mm +. ¢.,) -- —————~ cos m (i, — lL. 
cos (é, ») -+ v, 1 : 


i 2 





l Puc. 1 


Tlaa cy4aes, cooTBercTByloulAx puc. 1,6, 6H 2, B HTOre aHa- 
NOTHUHBIX BbIKAALOK COOTBETCTBEHHO MOy4aemM: : 


—_— 


| Vi—W, . 
sin mm (L l, —————— sin m (1, — l) 
nam (2, + IT Ow (Z, 


Ae er a: “FTG) 
‘ WV, +- WV. cos m (J; -+ lo) -++ COS m (2, eas fy) 
oe oe 0S Rm +) F cosm(h—h) . (7) 
BX WW or: Wi—Woe .. 
mene ee sin [= — m (/,+2,)} -+- ————— sin m (4; — ly) 
WV, -+ WV, YW, = 3 
Y . — . 
sin m (dé; + ly) + icles sin-[z — m (/,—2)] 
i RO ok, ES ce es cst sak seat ee Gy 
a WV cos m (I, + ly) + cos [x — m (I, — J5)] 
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HopMupospanHoe BXOAHO€ CONPOTHBIEHHE ABJAeTCA PyHKuWHeL 


CyMMbI JByX BeKTOpOB & u Pp (puc. 2): 


Z,.=tg arg [k + pl, (2a) 
As CXeM puc. 1,a, 6 uw 2 Hw Cyan, cooTBercrayoulero puc. 1,8, 
2,.=ctg arg [& +p]. (26) 


‘ 





Puce. 2 


| Mogzyuib u apryMeHT Kax Oro H3 BeKTOPOB onpeseaserca, uc- 
XOMA H3 BbIpaxeHHi (1a)—(Ir). Hanpumep, mpu KackaqHom co- 
CAMHCHHH Pa3OMKHYTOFO H KOPOTKO34MKHYTOFO OTPe3KOB HMeeM 





= —)| Wi—W - — 
[kl =1; |p|= *; argk=m(l,+1,); arg p=m (l,—1,) 





. Wit W,’ 
npH W,> W, 
H 
arg p=r—m (l,—1,) 
mpH W,< W,. d 
Ecau “306paxatoulnit BEKTOP 3aMaeTCH COCTABJIAIOWHMH BHE 
W,—W, 
Sin m (4,—l, 
O41. (4-6) 
u | 


cos m (/,—1L,), 


€ro roxorpamom aBasetca aaunc. Torga MpH pacyerax yo6uc 
NPCACTaBHTb €rO B BHC CYMMHI ABYX BeKTOPOB—mpaBoro u ae 
Boro Bpalenua (p, u 7,). Moaylb ogHOoro 43 Hux 6yzeT pase! 
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WV, W, 
————., BTOporo ————— 
VW,—W, Wi+ W, 
HEOOXOAHMO ONPeAeIHTb, HCXOAA H3 yCIOBHH pellaemMoH 3aaunH. 

IIpH NOCTPOeCHHH BeEKTOPHBIX THarpaMM H306paxaloulHX BeKTO- 
PpOB TaK2xKE MOMHO HCNOAb30BaTb Ce Zylollee COOTHOIMeHHe, ONpe- 


jeaaiouee yroul oTcraBaHua (HM OMepexeHHA) ¥ 


, a apryMeHT H HampaBvieHHe BPalleHHA 


siny = lel sin 2ml,,. (3) 


|k-+p 


KOTOPOe NOwyuaerca, CCH YYHTHIBATb, 4TO yrO/l M@KAY BeKTO- 
pamu k u p paspex smu60 2ml,, an6o 2ml,—n. 

Mcxoia u3 BeKTOPpHOH AuarpaMMH (puc. 2), pas6epem cayuah 
KacKanHoro BKwoOueHHA (puc. 1,a). 

ByeM CpaBHHBaTb BXOXHOG COMPOTHBICHHe COCTABHOH IHHHH 
CO BXOJHBbIM COMPOTHBACHHEM OAHOPOAHOH JMHHM C BOJIHOBBIM CO- 
MpoTHBienHemM W, u gannok J, -+/,. Mocaequaa BeanunHa nmocie 
HOpMHpoBaHHA OyeT paBuya | 


Zaxo=tgm(L, + 1.) 1g arg k. (4) 


Q 
Ecm MOCTOAHHaA pacnpocTpaHeHHA m= (1460 AVIMHa OTPe3- 


Kos 7, utu 2.) u3mMenaeTca, BeKTOpHl k uv p SyAyT BpawarTeca. 
Bextop & 6yneT BpallaTbca BCerga MpOTHB YaCOBOM cTperKH: 


BEKTOP p OyeT, B 3ABHCHMOCTH OT 3HaKa pa3HOcTH /,—/,, Bpa- 
WlaTbCA HOO MpOTHB 4acOBOH cTpeiKH, 1H60 NO 4acoBOH cTpelKe 
(pH oTpuyatembHom aprymeute). IIpy W,> W, sextop k-+p 
BHauale OyeT OTCTaBaTb OT BeKTOpa R UW BXOAHOEe peaKkTHBHOe 
CONPOTHBIeHHe B MI€PpBOM KBajpaHTe OyeT H3MCHATHCA Oovlee 
MCJJICHHO, YeM Y ,9TaIOHHOM” ONHOPOAHOH HHHH WIMHOK 2, + Lo. 
Tipp W, < W, peakTHBHoe CONpOTHBAeHHe, HAaOOOpOT, GyzeT u3- 
Me€HATbCA B MECPBOM KBalpaHTe OnicTpee, 4eM y_ ,3TaIOHHOK™ 
JIMHHK. 

[IpH nocrpoenuu rpadukosp 2Z,,.=—f{m(l,-+/.)]| Heo6xorumo 
MOCTPOHTb Trosorpad u306paxatomero BeKTopa k-+ p. Toukn ne- 
peceyeHua roxorpada Cc TOpH30HTaIbHOH WH BePTHKaIbHOH OCAMH 
ONPeeIAIOT BIEKTPHYeCKY!IO AJIMHY HEOXHOPOAHOH JIHHHH pu To- 
C€LOBATeJIbHOM H MapaJVIeJIbHOM Pe30HAHCe. 

_ Ha pue. 3,@ mpupezen rogorpad u306paxaiomero BeKTopa 
k+p upu|[p|=0,5, l.=4 n W,>W,, a Hua puc. 3,6—npn 
1> Wo. | 

B COOTBeETCTBHH C JaHHBIMH puce. 3 Ha puc. 4 MpHBeeHH KpH- 
Bbie Z,,=f [m(2, + /,)] B qHama30He YACTOT JIA OLHOPOAHOM AMHHH 
HW JWIA COCT€BHOH JAHHHH MpH KaCKaXHOM COCAHHEHHH OTPe3KOR. 
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M3 puc. 3 u 4 caenyet, uTo npu /;=/, mponcxogauT CABHI TOUeK 
NapaebHOTO Pe30HaHCca, a TOUKH MOCTeEMOBATebHOTO Pe3OHAaHCa 
He CIBHralorTca. 





ryt f | I ft ty 

1 il lat |! 

bite aa 

tfoauyoy rfouy il 

ie ip 

i : | pa; L, | 

f Bye et j/ | 

A | { 

if! | Afi} 

fA \ Sf | | 
1,20 
ann ee a 
oF H >, | a mhy*ly) 

| 1 | {| 

Lap / | | / 

| yf, 1 ify 

| | j ; | [ 

| / 

| | [| 

Pow fi | i! 

1 fl 7 | fio | 

l fi qd roft oy 

Todioga 1 dyid 

Puc. 4 


Ecan 1, #1,, ronorpap u3s06paxaioulero BekTopa & +p Oyzer 
IIPeACTABJIATh 6ovlee CAOMKHYIO KPHBylO. OTa KpuBad OyAeT 3aMK- 
HYTOH, eC MPH H3MCHECHHH JVIMHbI BOJIHEI BeKTOp & ONHUIe} 
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nyry, papuylo 2Nz, a BeKTOp p—ayry, pasuyio 2Mx (roe M u 
N—v\esble “ncta): 
iytl  N 
—l, M~ 
B KayecTspe mpHMepa Ha pHe. 5 TpuBeweHa BeKTOPHaA AHa- 
rpamMa, a Ha puc. 6—rpa@uku u3MeHeHHA BXOAHOTO COMPOTHBAC- 


1 2 
W,—W, | 
= 2 4H mae aa 

1) — ly 

Tlogq06uble JIMHHH Weie- 
coo6pa3HO =—_— HCIO/Ib3OBaTb 
B KOHTYpaX MpHeMHHKOB H 
reTepOAHHOB. 

KpaTKO  paccMOTpHM, 
KaK M@HAeTCA BXOJHO CO- 
IPOTHBIeHHe MpH H3MeHe- 
HHH JVIMHbI OTPC3KOBJINHHH. 

MoxKHO BBITeHTb He- 
KOTOpbIe xapakTepHble 
cry4an: 

1) u3meHenne J, TaKHM 
o6pa3om, uTo Bcerga Z,; > L,; 

2) u3meHenue /, TAKUM 
o6pa30m, 4To Bcergfa Ly > L,; Pue. 5 

3) nepexog oT 1, > fy 
(unu 1,>1,;) Kk ycnosutio f,>1, (aan L, > l,) uepe3 rouxy /,=1,; 

4) vsmenenve /, u J, MpH COOmOZeHHH yC1OBHA /, + 1,=const; 

5) nsmeneuue /, u 2, npw coOmOTeHHH yCJOBHA {,—l,=const. 

B mepsBom c1y4ae H306paxkalollui BeKTOp OyZeT MpH H3MeHe- 
Hun J, BpallaTbCaA MPOTHB YaCOBOH CTPe.IKH, 4 BO BTOPOM Calyyae— 
no uacoBol crpeiKe. B TpeTbem cayyae OyzeT MPOHCXOAHTb Te- 


peMeHa HanpaBieHHA BpalleHHA BeKTOPa P, TO BbISOBET u60 
6ouee SbIcTpOe H3MCHEHHE PeaKTHBHOTO COMPOTHB/EHHA B Haale 
nepecTpoHKH HW 3aMeAJIEHHOe B KOHIE, tH60 6yleT HMe€Tb MEeCTO 
o6paTHasd KapTHHa ABJeHHH. 

Ecan J, + /,=const, To BeKTop & Oy er HENOABHXKHBIM, H BXOI- 
Hoe CONpOTHBAeHHe Oy1eT MCHATLCA BOKPY! BeHYHHE! 2,0 (cM. 
puc. 2); npn /,—/,=const BeKTop p NepemeilaeTCcA Mapa1e/bHO 
camomy ce6e. KoHcTpyKTHBHO NOOOHbIC SIEMeHTbI TPyAHO OCy- 
LECTBUMBI. 

B paccMaTpHBaeMbIX CyYaAHX MOHKHO HCMO/Ib30BaTb BbIPAaKe- 
nue (3), KOTOpOe yAOOHO MpHBeCcTH K CeTyIOuleMy BHA: 

sin 2m, (5) 


y ,\2 7 : 
| a aac, -L. o Mit Ws cos 2 ml, 
Wy Ty W. WV, << Wo 


7% - 99 





' 


HHA WIA Cy dan 





| sin y= 
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IIpu ml,=const yroa-y sBAaeTCA NOCTOAHHOH BeAHUMHOH, 
a rpa@uK BXOZHOTO COMpOTHBAeHHA MpeacTaBAeT cO6OK TaHreH- 
cOHY, CABHHYTYIO MO OCH aOcuNcc Ha yrou ¥. 

Metoquka NOcTpoeHHa BEKTOPHEIX ZHarpaMM IIpH NocAesOBaTeAb- 
HOM H TlapaJVI€IbHOM BKJIIOUCHHH OTPe3KOB JIMHHH ABIAeTCA aHa- 
AOTHYHOK, CaezyeT yka3aTb, YTO BXOAHOE CONPOTHBAeHHe B 3TUX 
CAYYaAX TaK2KE MOMKHO HOPMAIH3SOBaTb JIMOO OTHOCHTeIbHO W,, 


4 | Zaz | t | | | 
1 f | | aan i | 
ry! | 
3 if! | pas 
, | | 
fy | 
/ | | } | | 
g / | | j | 
j | | | 
/ | 
/, | . / | : / 
{ / | Fs | 1 Jy bdle 
/ | | | 7 M=2var 
ZL s\ | / Wi2We 
oF 9 108 A180 7 205 270 292 ps0? m(t,+l2) 
/ | Jf! 
{ re \ / j 
4 a, | ity 4 
hy | | / | 
| | | / | 
i / | lf | 
! 
ee 
-3 i | 
l | 
! | 


—e aes eee. oe 
ad 


Puc. 6 


Av60 OTHOCHTeIbHO W,. Hanpumep, ecw HOpMaIH30BaTb BEIpa- 
*KeHHe (26) OTHOCHTeIbHO W,, nO/y4HM: 


Wit+W W 


Vv. — 
2 sin m(l, +1 at ginal pd 
z (41 -+ dg) + W (1) — fo) 


os ee wr Bx. are Ee ee ee ee ee OE = (6) 
toe We cos m (1, + 4.) + cos m (1, — Ly) 


BekTopbl k 4 P B 3TOM CJIy4¥ae MOXKHO Pa3sOXRKUTb HA COCTABVIAIO: 
ule Mpaporo H eBOrO BPaleHHA. ' 

Metoy H306paxalollnX BEKTOPOB MOXKeT ObITh HCNOIb30BaH PF 
T1pH OOMbINOM KOJIHYeECTBE OTPe3KOB JIHHHM. Hanmpumep, AIA KO- 
POTKO3AMKHYTOM JIMHHH M3 TPpeX OTPe3KOB pa3/IM4HOH JVIMHBI C pa3- 
JMUHBIM BOJIHOBbIM CONMPOTHBIeHHeM NOJIyuaem (oTcuetT W, u 1 
MIPOH3BOAHTCA OT BXOJHBIX 342KHMOB): 
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W: 2 | 
tg ml, — 7 Re: ml, tg ml, tg ml, +- v tg ml, + 5 tg ml, 
ae! = 2ox = 
W 


Ws Wo Ws 
1 — + tg ml, tg ml, — — tg ml, tg ml, —— tg ml, tg ml 
vw,” gms V, § mi, Ig My W, § my tg my 
(+5 ee 
| Ws | 

tea } cos m (I + ly + U3) + (1 — Wr) £08 (fb) + 


—. sin m (Ll, — lo -+ ds) + |} + — yr) sin mh bb) — 








7) £08 m (ls — 1, — 13) + 


sin m (1, os fl, ~|- ls) — Vee 


cos m (Ll, — ly + ls) + Ge i 
a “2) sin m(h + — bs) + 
{ 


are 
+. = Ws cos m (ly + la + ly) + de a 5) 08 mth + ly — ly) — 
1 
W.-W : ot Ws\.. 
ao eon Sin Mm (d; — l, -|~ l.) -f im 9 Sin 7 (1, — l, —- L.,) 


(7) 


Vien WV, Wo + W. ; 
— |—2___—“"|cosm(l,—i,4+1 oO oS ih ee 
( = (hee erg ( + Cat) 


1 


Tpaduyeckoe w306paxeHHe 9TOrO COOTHOIWeCHHA BO3MO%XHO 
NOMOLIbIO UETHIPCX BEKTOPOB MpaBoro H 4eTbIPEX BEKTOPOB «1e- 
oro BpalleHHa. 


J\ia Cly4ad MOCeLOBAaTeAbHOrO BKJIOUCHHA TDEX KOPOTKO3aMK- 
YTbIX OTPe3KOB JIHHHH 


— Zev a, 
Wi + Wat We 
, : Wi,+tW.—Wa, ., 
sin m (1, + ly + d3) --+ —+—_4+— = sinm(,+h4—1 
: (4; 2 + ds) VW, +tW.4W, (4; + lg — 13) + 
cos m (ly + lg + 13) + cos m (1, + 1g — ly) + 
W,—-W.—W; 
+- ———————— _ sinm(l,—l l 
V,+W,+W, (f) — ly + ls) + 
| + cos m (ly — ly + ds) + 
~M=M—Ws gin my —b—ly 
W,+W,+ W, (8) 
+ cos m (Ll, — ly — ls) 


STO BbIpPawKeHHe MOXEeT ObITb NpeAcTaBIeHO Ha BeKTOPHOH 
iarpaMMe C MOMOLbIO YeTLIPeX BEKTOPOB MpaBoro BpallleHHA H 
eX BEKTOPOB JEBOTO BPallleHHaA. 
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JiauHbli MeTO aHaiv34 yMOOHO UCMOb3OBaTb HpH pacueTe 
TAKHX QJICMECHTOB, KaK GECKOHTAKTHbIe 3aMbIKATeJIH KOHTYPOB, eM- 
KOCTHBI€ BPallalOUlHeCH COYICHEHHA, APOCCeJIbHbIe BOJIHOBOAHBIC 
(baanybt uv T. 1. Hanpumep, avaiu3 Mama30HHbIx cBOHCTB S-06- 
pa3sHoro 6eCKOHTAKTHOTO 3aMbIKaTeAn (pvc. 7,@) CBOAHTCA K HC- 
C@OBAHHIO KOMOHHAIMH OTPe3KOB JIHMHHH, CXeM@ KOTOPBIX IIpH- 
BemeHa Ha puc. 7,6. 





Puc. 7 


BxOJHbie COMPOTHBICHHA CIpaBa OT TOUeK @-a u O-6 Maso O" 
JHYUAIOTCA OT BXOHOFO CONMPOTHBICHHA OTPe3Ka JIHHHH C BOVIH( 
BLIM compoTHBAeHvem W uw wtHHOK /,, Tak KaK: 

a) Wik Wu WX W; 

6) MAWHbI OTPe3KOB C BOJIHOBLIMH CompoTHBieHHaMH W, u W 
C OAHOH cTOpoHH, H W, c Apyro, paBHbl, a 3HaKH PpeaKTHBHb 
CONPOTHBJICHHH—MNpOTHBONO.IOKHEI. TlosTOMy MpHXOZHM K 9KBI 
BaJ@HTHOH cxeme puc. 7,6, CBOHCTBa KOTOPOH pa30OpaHbl BBILI 


JAHTEPATYPA 
1. TexHHkKa CBepXBbICOKHX 4acTOT, Mon pen. T. P. Bpaxmaua, T. Il, ,Cobe 
ckoe pamuo‘, 1953. 
2.B. M. Aradouos, Kackannoe coeqHHenve ABYX OTPe3KOB JWIHHH 
JHHHH, , TEXHHKa TeMeBHAeHHA“, 1955, Bern. 8 (14). 
Cratpa noctymuaa 1/1V 1956 r. 
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Huo. B. M. 3YCMAHOBH4Y 


KOJIOPAMETPHYECKHE MPHHIUMMbI PACYETA 
| COBMECTMMOKM CHCTEMbI WBETHOrO TEJIEBH EHH 


B cTaTbe NpuBeszen UBeCTOBOH pacueT CHCTEMbI WBETHOFO TEMeBHACHHA, AaHbl 
OCHOBHbIe€ MOMOKEHHA, OMPeTeMAIOWIMe WBETOBbIe XaPaKTePHCTHKH CHCTeMbI. Pac- 
CMOTPEHbI PasIH4Hble BOSMOXHbIE BAPHaHTH! WaTYHKOB OAHOBPEMEHHDIX CHIHaAOB 
HM COOTBETCTBYIOLMe HM ypaBHeHHs NepecueTHbx cxem. I1pHBexeH aHaaM3 pa3Ho- 
CTHDIX BCHUHH, NOMYYCHHBIX B pe3yAbTAaTe MpeoOpa3zs0BaHHA OCHOBHLIX KOJOpH- 
MeTPHYCCKHX yPaBHeHH, BLIOpaHbl OCHOBHbIe OCH Mia DalbHemux mpeobpaso- 
BaHHil, MOKa3aHa PalMOHaAbHOCTh Mepexoa K HOBLIM OCAM H OMNpeleMeHbl COOT- 
BeETCTBYIOWHe ypaBHeHHa iad NepecseTHbIX cxeM. OnpeqeneHbl ypaBHenua 
O6paTHbIX TepecueTHBIX CXeM B MpHemHHKe. IlpHBeyxena O0K-cxeMa COBMeCTHMON 
CHCTEMbI WBeETHOTO TeJeBHACHHA. 


Baenenne 


BcoemcTBHe TpeXMeEPHOCTH IBeTa JIA BOCMPOH3BeAeCHHA IWBeT- 
HOrO H306paxKeHHA MPHHUMMHAIbHO TpeOyeTcA BTpoe OovbUe 
VHMOpMAaHA, 4eM AIA BOCTPOH3BeReHHA YepPHO-Cemoro Hu300paxe- 
nua. Ha ocHoBaHun 9TOrTO NOmOweHHA B CoBeTcKomM Co13e Oba 
paspaOoTaHa M BBINOHeHa CHCTeMa UBeTHOTO Te/eBHAeHHA C MO- 
CNeLOBATeIbHOH nNepesauefi WBeTOB 10 NOAM. OTa cucTema, o6ec- 
Me4HBaA NOCTATOUHO BbICOKOe KayeCTBO IBeTHOFO Te/ICBH3HOHHOrO 
v306paxeHHA, TpeOoBala TPOHHOM MO WAPHHE MOOCbI YaCTOT. 

B wacrosmee sBpema, Oarozapa paay pador, MpoBeeHHbIx 
B O6/aCTH HCCICOBaHHA IBETOBOrO 3PpeCHHA, OK43a/IOCb BO3MOXKHDIM 
pH BH6ope HW pacueTe MapaMeTPOB HOBOM CHCTeEMBI WBeTHOTO Te- 
J@BUACHHA y4eCTh PAX OCOOeHHOCTeH WBETOBOFO 3PeHHA, Kak, Ha- 
IIPHMe€P, H3MECHCHHE 3aKOHOB BOCIPHATHA WBETOB Mp yMCHbIICHHH 
pa3MepoB Ha6sioaemoro OObeKTa HW Ap. Y4eT STHX OCOOeHHOCTeH 
aeT BO3MOXKHOCTb YM@HbIIMTb KOJIM4eCTBO HEOOXOAHMOH HHop- 
MallHH 06 O6ObeEKTe, 4TO B CBOIO OUePeb NO3SBOJIACT YMECHbIINTb 
IWHPHHY MOIOCbl YaCTOT KaHaJla CBASH. 

Ycopue o6eCNeYeHHA COBMECTUMOCTH O6A3bIBaeT HMETb B a*upe 
curHas, KOTOpbI MOr Ob! ObITh MPHHAT HeNOCPeACTBeHHO Ha 
uepHO-6eble NPHEMHHKH, HU IIpH 3TOM NOTyYeHHOe YepHO-bes0e 
H30OPaxKeHHe MOKHO ABJATDCA MCHXOMOPH4YeCKM TOUHOH penmpo- 
aAykuuel wBeTHOrO OObeKTA. : 

VineasbHbiM CHrHaJIOM JIA NCHXOJIOTHYeCCKH TOYHOFO BOCIPOHs- 
-BeJ@HHA H300paxKeHUA WRETHOFO OObEKTA B YEPHO-OeVIbIX (apKocT- 
HEIX) FpalalWAX ABIACTCA CHIHA, MPOMOPIWHOHAIbHBIM KO/IOPH- 
MeTPHYeCKOMY Napametpy Y, Tak Kak 110 ocH Y B MexKLYHAapOAHOH 
CHCT@Me ILBETOBLIX KOOPAHHAT OTK/abIBalOTCA BeJIHUHHbI, MpONOp- 
IIMOH@/IbHEIe APKOCTH (KOMMUeCTBEHHOM XapaKTePHCTHKe) LWBeTAa. 

JImo6of upeT Ha 9KpaHe mpHemHoro ycTpohcTBa oOpa3yerTca 

«aK HeKOTOpaA CYMM@ OCHOBHEIX WBeTOB, T. €. K yCTPOHCTBy, 
BOCNPOM3BOAALLEMY IBeT, AOJKHbI MOABOAHTbCA CHTHAJIbI, COOT- 
HOWeHHE KOTOPHIX ONMpeseai0 Obl BOCNPOW3BOAMMBIM WBET B CH- 
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creme KoopauHaT RGB, rae R, Gu B—ocnosupe weeta mpwemuoro | 
YCTpoHctTsa. . 
C Apyro# CTOpoHn, BcTeACTBHE yCOBHf, H310%*KeHHBIX BHI, 
B KaHa/le CBA3H HeOOXOJHMO HMeTb CHIHAJI, MpONOpUHOHabHbI 
KOJIOPHMETPHYeCKOMYy Mapametpy Y, T. e. B KaHae CBA3H ILBeT 
AOJDKEH ObITh BbIPAKCH CHPHANAMH, COOTHOMIEHHE KOTOPEIX NO/DKHO 
ObITb PaBHO COOTHOUICHHIO OCHOBHBIX IBeTOB B KaKOli-TO cHucTeMe 
KOOPIHHAT, OMHOH H3 OCeH KOTOPOH aBJAeTCA och Y, 
CielOBaTeJbHO, B KaHale CBA3H JOVDKHEI OBITS yCTpoOuctTsa, 
NO3BOIAIOMME N€PCCUHTHIBATb KOOPAHHATHI 1I060ro WBeTa H3 OAHOL 
CHCTEMBI OTCHe€TAa B Apyry, a 9TO MOKET ObITb HPaKTHYeCKH 
OCYUECTBIeCHO TO/bKO B TaKOH cucTeMe, rge BCe TPH CHrHa.ta, 
ONPeTeMAIOMIHE IWBeT, HMCIOTCA B KaHaJle CBA3H OTHOBPeMeHHO. 


[. Bbi6op WBeTOBbIX NapamMeTpOoB NpHemMHOH cTOpOHbi 


B xauecTse ycrposictsa, mpeo6pa3yioulero s7eKTpuyeckue cur- 
- HaJIbl B IBeETHOG H300PaxKeHHe, B OAHOBPeCMECHHOM CUHCTeMe LLBeT- 
HOrO TeJ€BHACHHA MOMKET CAYKHTb 1H60 Tpexyy4ueBad MO3anuHaA 
Tpy6ka, M60 TpH MpHeMHble TpyOKH C WBETHEIMH JOMHHO@OpaMH 

MW C CHCTEMOH ONTHYeECKOTO COBMEHICHHA H306paxKeHHh. 

TakuM OOpa30M, OCHOBHEIe UBeTa MpHeMHOrO ycTpolicTBa ompe- 
A€AAIOTCA CIE€KTPaJIbHBIMH XapaKTePHCTHKAMH BbIOPaHHEIX JIOMH- 
HOoposB. CaeqoOBaTebHO, HYKHO BbIOpaTh TPM OMUHOopa, KO- 
TOpble OOecneunH Obl BOCHPOH3BeAeHHe HeEOOXOAUMOTO KOvIMUe- 
CTBa I[BETOB NPH AOcTATOUHOH ApKOcTH H306paxKeHuA. Tipu stom 
CI€LyeT HMe€Tb B BUY, TO OYEHb HACHILCHHHIe WBeTa B Mpupore 
MpakTHYeCKH BCTPeuyaloTCA 4pesBHlyalino peAKO. Takaa Tpuaga MO- 
KET ObITh OOPasoBana, HalIpuMep, IOMHHO*Opamn: ZnSAg (cuuuii), 
ZnesiO,-Mn (3erenpii) u Zng (PO,)2 (KpacHEI). Stu smomnnodopst 
MMECIOT JOCTATOYHO Y3KHE CHEKTPaJIbHbIe XAPAKTEPHCTHKN MpH 3Ha- 
YHTEIbHOM CBeTOBOH OTAa4e [J]. 22]. 

B dabHeMuleM OCHOBHEIe WBeTa MpHeMHOro ycrTpolicrBa 6yzeM 
oOo3HauaTb: CHHHi—B, 3eneHpii—G u Kpacupli—R. 

Jaa Bel6pannok Tpvanbi 110OMMHOopoB TpexuBeTHEe KOSpPH- 
IWHEHTBI OCHOBHBIX WBeTOB B CucTemMe MKO 6yayrt: 


» R(Xp=0,670, yp,=0,330); 
G(xg=0,210, yg=0,710); 
B(x,=0,140,._ y,=0,80). 


CyWleCcTBeHHyIO pOJIb Mp BEIGOOpe napameTposB mpuemHoro 
ycTpolictsa urpaer BblOop Sesoro WBeTa, KOTOPHA 2OmKeH NOny- 
YaTbCA MPH PaBHBIX CHTHalax BO BCex Tpex wBeTax. Iloaq60pom 
COOTHOWCHHA APKOCTeH (CBeETOOTZa4) JHOMHHOOPOB MOXKHO B O6- 
ULeEM CIyyae NOY4ATb NIO6OK WBeT CMecu. OgHaKo mpu pacuete 
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CHCTEMbI ROJOKEH ObITb BbIOPAaH OHH ONpeAeAeHHbIM Geabli wpe’ 
KOTOPHIH B WabHeHuem OyeT MPHHAT Kak CTaHAapTubil. | 

Tak KaK B OOBIUHBIX YCIOBHAX WBeET MOBeEpXHOCTeH OWeHHNBaeTCS 
TIPH OCBEULCHHH HX PaCCeCAHHbIM JLHEBHBIM CBETOM, TO OIL@HK) 
WUBeTONepeAauH MPHHATO MpOBOAUTh MPHMEHHTeVIbHO K CTaHapr- 
HOMY HCTOYHHKY HeEBHOrO cBeTa C 

OHakKO Ha6JOJeCHHe IBeTHOFO Tee@BH3HOHHOFO H300paxKeHus 
MpOBOAHTCH OOLIYHO B YCOBHAX MOMeIIeHHA B BeuYepHee BPeMA 
B 9THX YCOBHAX WBET AXPOMATHYCCKHX MOBEPXHOCTeH OKA3bIBaeTC> 
OUCHb 61USKUM K WBery cpeyenua uctounnKa B. 


ae as Be Se RaeSee 
TOOL aa Fad 
imi 








S 
a 


Puce. 2 


A Tak Kak %K@aTeJIbHO, 4TOOb! Gebld BET B IBeETHOM Te.¢ 
BU3HOHHOM H300paxKeHHH COOTBETCTBOBAA Obl WBeTY axpomaTHuE 
CKHX NOBePXHOCTeH, HAXOAAUIMXCA B NOE 3peHHA HaG.1IOMaTeWI 
TO H B KayecTBe CTaHJapTHOro Oeoro UBeTa B TeJe@BH3HOHHO 
M300paxKeHHH B aJbHeHWHxX pacueTaX HAMM ObLI NpHHAT WBE 
cBeyeHHA ucTOUHHKa B, 

Kak ObIl10 yKa3aHO BBILIe, CTaHwapTHbi Gerblii uBer OmKe 
NOY 4aTbCA MPH PaBHbIX CHFHaax BO BCeX Tpex KaHaax, T. e. mp 
Ep=Eg=E. 3Hat KOOPAWHATLI OCHOBHLIX IUBeTOB MpweMHOr 


yctpoiictsa R, G u B, MoxKHO NOACIUTaTb, B KAKOM APKOCTHO 
COOTHOLICHHH HeOOXOAUMO CIOMKHTb 9TH WBeTa AIA Toro, 4To6 
nNowyuntb uBeT B. (B AatpHeliwem, 4TO6bI He MyTaTb WBeT Georo . 
¢ CHHHM uBeToM B, 6yyem Oeablit craHwapTHbIh wBeT o603Ha4uAa1 
6yKBoH W.) Pacuer sTOT MOXKeT OBITD TIPOH3BeReH rpaduyeck 
{JI. 4] (puc. 1). B pesy/ibTaTe pacueTa NowyyeHo Tpebyemoe cc 
OTHOWeHHe apKocrehH _W=0,08B + 0,59G -+0,383R, T. e. 6erp 
UBeT MOKET ObITh NOWYUeH MpH COOTHOMeHHH ADKOCTeli OCHOBHbI 
ILBETOB: 
‘ree ae Y= 0,249: > 1,75: 1,00. 
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Ucxoaa 3 3a2aHHOrO COOTHOWMeHHA ApKOCTeH IOMHHOOPOB 
Y,:¥ot¥Vp, MOKHO PAaCCUMTATb OTHOCHTEbHEIE BEICOTH! MaKCH- 


MYMOB UX XapakTepucTUK. B pe3yAbTatTe Takoro pacueTa NOY YeHbl 
Tpe6yeMble XapaKTePHCTHKH H3/1y4eHUA JOMMHOMOPOB NO CheKTpy 
pH paBHOM BO36yKAeHHH. OTH XapaKTePHCTHKN, NPHBECHHbIC Ha 
puc. 2, HW MOMO%KeHH B OCHOBY AabHeHWero UBETOBOTO pacueTa 
CHCTEMBI. 

4 


Il. Bei6op UBeTOBbIX XapakTepHCTHK nepegaioueh CTOpOHb! 


Pacuer TpeOyeMbIxX IBeETOBbIX XapaKTePHCTHK nepe aioe CTO- 
POHBI MOKET ObITb MPOW3BeEAeH, HCXOJA H3 pas/IHUHbIX MOJIO2KEHHH. 
1. XapaxTepHCcTHKH Mepezaloilleh CTOPOHbl AOJDKHBL o6ecne4H- 
BaTb (H3HOJIOrHYeCKH TOUHOE BOCMPOH3BeEAeHHe WBETOB OObeKTA 
Ha 9KpaHe MpHemuHOrO ycTpolicTBa C OCHOBHEIMH IWBeTaMH RAG, 


B {Jl. 8]. 
B ocuosy pacueta KilaleTcA yCIOBHe, UTO 
X ,=RX,, 
Y,=kY;,, (1) 
Lig=RL,; 


Te HHAeKCOM , OOO3HANAIOTCAH BeMUMHEI, ONpewe/AOUNe WBeT 
O6beKTA, 4 HHACKCOM »—LUBeT H300paxeHHaA. 

Tonctapaaa B (1) 3HayeHHA KOOPAMHAT WBeTa OObEKTA UH H30- 
6paxkeHuA, NOyYMM 1 CHCTeM ypaBHeHHH TuMa 


Rep, =X ( Y22 52 Y,Z¢) ar ve (X,Z——X Zz) = 
= 2 (XGVY,—Xp Ya); 
Ro, = 8, (VpZa—VpZp) + Ini (X eZa—X aZp) + 


2 (2) 
+2; (X—g¥p—X pp); 
RO 5 =X, ( YRZq— Y (Zp) oe Yui (XoZp—XpZG) a 
+ 2,(Xp¥g—NX Gp); | 
i=1,2,3, ..., m, IpHYem M—U4HCAO AMCKPeTHBIX y4AaCTKOB creK- 


Tpa; 
p(k), %g(d) 4 Gg (A)—CreKTpanbHble XapakTepHCTMKH Te- 
pelaiolulen CTOPOHEI; 


x (A), y() w z(A)—KpnBple yJebHbIX KOMMOHECHTOB H3- 
AYYCHHA C AIMHOIO BOMIHBI A; 
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Xp Yr: Zps Xq Yq. Zq. Xp, VY, 4 Zz — KOOPAMHATHI OCHOBHEIX . 


ILBETOB IipHeMHOTO 
YCTPOHCTBA; 

k’ — KoappuuuexT mponop- 
IMOHAJIbHOCTH. 


Alia OCHOBHBIX UBeTOB MpHeMHOM CTOPOHE, MpHHATEIX B 1-M 
naparpade, umMeem: 


R (Xp=1,93; Yp=1,00; Zp=0,001);* 
G (X,=0,50; Yg=1,75; Zg=0,20); 
B(X,=0,42; Y,=0,24; Z,=2,19). 











el se LD 
Fe 
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[Meio Mitrawee toll Weel ese ee betta 
—ptt ft 
Sin Spe ae FT 
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nee see Ue seep see ire ale Iedicy 
A 
i a DG 










4p 
‘20 
a 
“20 
Puce. 3 | 
Torma 
R'9p, ,=3,79 x,,—1,02 y,,—0,602,,3 
k'gg = —2,19 x,, + 4,23 y,,— 0,052, ; (3) , 
Peo 0 19 x,,—0,38 y,, + 2,88 z,,, 
Pet, n. 


Paccunaan ge TaKHM OOPa30M CICKTPa/IbHbIe XapaKTePHCTHKH 
npeoOpa3soBaHua, WAM, HHBIMM CIOBAMH, CNeKTpa/IbHbIe xapakTepu- 
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CTHKH nepesaiole CTOpOHH (puc. 3), TOMKHbI ObITb NMO/y4eHbI 
TyTeM CHeWMabHOrO NOAGopa CNeCKTPabHbIX XaPaKTePHCTHK o- . 
’ TOKATONOB, CBETORCINTCJIDHBIX 3€PKa/l H CBETOMHIbTPOB. 

OyHako XapaKTepHCTHKH NepealouleH CTOPOHbI, pacCCuHTaHHble 
TaKHM CHOCO6OM, HMeIOT Cepbe3sHHi HemocTaTOK. TlockoOvIbKy B Ka- 
YeCTBe OCHOBHHIX LBeTOB MpHeMHOrO yCTpOHCTBa MOryT ObITb BBI- 
OpaHbl JIMUIb WBeTa Pea/IbHO CyIeECTByIOWHe, T. eC. PacnOOKeH- 
HbI€ BHYTPH MOA WBeTOB, OXBAaTbIBAeMOFO JIHHMeH CNEKTPaJIbHEIX 
1BeToB Ha rpaduKe MKO, To uacTb NOAA WBETOB OKa3bIBaeTCA BHE 

’ TpeyrOJIbHHKa, MOCTPOeHHOFO Ha OCHOBHBIX WBeTaX. 

TakKHM O6pa30M, MOJy4aloTCA OO1aCTH, 1A BOCIPOH3BeETeHHA 
KOTOPHIX NOTPeOOBAINCh Obl OTPHUATeJIbHbIe KOAHYECTBA OCHOBHBIX 
wBeTos. B paccMaTpHBaeMOM Cyly4ae HaMuHe O6acTeh HeEBOCTpo- 
H3BOMMBIX IBeCTOB aCT OTPHMaTeIbHbIe BeTBH B KPHBBIX ¢, (A), 


o, (4) H 9,(A). PeabHo BOCNPOHM3BeCTH OTPHUaTeAbHbIe BeTBH B 


CHeEKTPaJIbHBIX XapaKTePpHCTHKAaX HeEBO3MOXxHO. TloaTtomy mpH NoL- 
6ope BCeX yKa3aHHbIX 9/IEMeEHTOB NPHXOAKTCA NpocTo mpeHedpe- 
TaTb OTPHWATeAbHBIMH Y4ACTKAMM KPHBBIX, UYTO Oe3yCOBHO BHO- 
CuT ONpemeseHHbe WCKaxKeHHA UBeTonepezaun. IIpu mMmonbitKax 
KOMI€HCHPOBaTb Cpe3aHHe OTPHUAaTeIbHbIX BeTBeH KPHBbIX COOT- 
BeTCTBCHHbIM H3MCHEHHEM MOJIOMKHTCJIbHDIX BeTBeEH HCKaKeHHA 
ILBeETOB B H306paxKeHHH BCe Ke OCTAIOTCA. 

2. XapakTepHcTHKH Mepezaiouleh cTOPOHb AOJKHBI B TOUHOCTH 
COOTBETCTBOBaTb KDPHBbIM YJGIbHEIX KOMMOHEHTOB (A), y(A), 
z(h)) [JI. 9]. Kpupnre x (A), v(A) wu z(A) He MMeIOT OTPUMATebHEIX 
BeTBeli (puc. 4) H MOryT ObITb peabHO BOCTIpOH3BeReHbI. TaKne 
KPHBHie MOryT ObITb MPHMeHEHbI B KAaveCTBE XapaKTepHCTHK Ne- 
pemaiouleh CTOPOHEI, HCXOJA M3 TeX COOOPaxKeHHH, YTO OHH JIH- 
HeiHO CBA3AHBI C KPHBBIMH 9,(A), %g(A) H 9_(%) [cM. (3)]. Cue- 
JOBaTeJIbHO, B Clyuae OAHOBPeMEeHHOrO CYWECTBOBAHHA B KaHale 
cBpa3u (OT KaKOrO-TO WBeTa) TpexX CHrHalOB, MPOMOPUHOHaJbHEIX 
Belw4uHHaM X, Y u Z, 9TH CHrHabl MOryT ObITb Mp MOMOLL 
MepecueTHbIX CXe€M NpeOOpa3so0BaHbl B CHIHaJIbl, MPOMOPMHOHAVIb- 
HBIe BetHuHHaM R, Gu B, KoTopHle XapakTepu3yloT BOCNPON3Be- 
jenve mepezaBaeMoro WeeTa Ha MpMeMHOHM CTOPOHeE. 

MoxkHOo noKa3aTb, YTO CBA3b Mexay BemH4uHHaMH A, G, Bu 
X, Y, Z Aaa mo6oro weBeTa BHIpaxaeTcA ypaBHeHHAMH: 


R=p,X + (1—fp,-8%) ¥ + 9,4; 
G=p,X + (1—fp,—-8%) Y+ 9,2; (4) 
B=p,X + (1—fp3—8 4%) ¥ + 952, | 
rae D, HM 9,—YHKUMM MWIOCKOCTHBIX KOOPAMHAT OCHOBHBIX IBETOB | 
TIpHEMHOFO yCTpOcTBa (Xp, Yar X@ Vor Xp» Yr)» 


fu g—xoappuunerTH, 3aBHCALMe OT BLIOOpa PaBHOCHTHaIb- 
Horo 6eoro WBeTa. 
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Ecau MOACuNTaTh 3HaNeHHA KORPuLMEHTOB P,, 9, f Hg u 


NOACTaBHTb HX B BbIPaxeHHA (4), TO NOTYYHM yPaBHeHHA AA Te- « 
peCueTHbIX CXeM: : 


R=1,712 X—0,474 Y—0,260 Z; 
G= —0,993 X-+2,010 Y—0,030 Z: (5) 
B=0,081 X—0,167 Y + 1,280 Z. 


Oauako, xoTa KpuBpie x(A), y(A), z2(A) w He MMelOT OTpulla- 
TCJIbHBIX BeTBeH, MpakTH4YeCKOe UX BOCNPOW3BeEZeHHe B KatecTBe 













Ne 
CEERI EEC CEE 
pe Py NEN Pi 
Pea Rises eae 
PP wk ae eee 
TAT ALLEL 
PAID tt EKA 
Wiir NAN dss i4 


700 MMIK 
Puc. 4 








XApahTePHCTHK NepezaiouleHh CTOPOHbI OYeHb 3aTPYAHeEHO HavIH- 
YHeEM BTOpOrO MaKCHMyMa y KpHBOH x (A). 

3. XapakTepHCTHKH Mepesalowe CTOPOHKI AOJOKHbI ObITb JIH- 
HeHHO CBA3AHbI C KPHBbIMH YJeCJIbHbIX KOMIIOHEHTOB, HE AOJDKHBI 
HMCTb OTPHILATCIbHbIX BETBEA WH LOJOKHEI HMETb (OpMy, yAOOHYIO 
JIA WpakTH4eCKOrO BOCIIPOH3BeeHHA. | 

B kauectBe TaKHX XaPaKTePHCTHK MOryT ObITb NPHHATHI ,,HO- 
Bhie“ KDPHBbIC YC/bHbIX KOMMOHEHTOB X, (A), y,Q), 24 (A). Tlo- 
CeQHAA CHCTeMa pezioxeHa coTpyqHukKamu BHMCH rt.t. Ulkso- 
pepom JI. A. un Modde P. C. npu paspa6oTKke umu (poTos/ieKTpH: 
yeckoro KOmopHMeTpa [JI]. 27]. 
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Hopple KPHBble yAC/IbHbIX. KOMMOHEHTOB HaXOAZATCA MOAOOpoM, 


‘ak 4TOOH! KpuBan «x, (A) He HMevIa BTOporO MaKkcumMyMa. MacuiTaon 
(PHBLIX BbIOMPalOTCA TAKUM OO6pa30M, 4TOOBI WIOWaIH, Orpannuex- 
ible HMH, ObWIH paBHbI (Kak w B CucTeme XYZ). Torza 


%, (h) =0,833 x () + 0,333 y (4) —0, 167 2 (2): 
Yn )=Y (0); 
z, (a) =2 (A). 

Kpuspie x, (A), y, (4) w Zz, (4) npnBegzenpi Ha puc. 5. 
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05 


SaREREREe 


Pue. 5 


[| Caa3b MexaAy cucTemamu Koopaunat X,Y,Z, u RGB moxno 
MPe€TeMTb, NOACTABMB B ypaBHeHuA (5) 3HaueHna X, Y, Z, BbI- 
axKeHHbIE yepes X,, Y, u Z,. MoOxHO MOKa3aTb, TO 


X=0,833 X,; 
. Y=0,333 X, + Y 


Z= —Q,167 X,, + Z,,. 
ora: | 
R=1,311 X,—0,474 Y,—0,260 Z,; 
G=—0,153 X, + 2,010 Y,—0,030 Z,; (6) 
B=—0,203 X,,—0,167 Y,, + 1,280 Z,. 
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TakuM O6pa30M, CCH BBINOHHTb XapaKTePpHCTHKH Mepesaio 
We CTOPOHBI CHCTEMbl COOTBETCTBYIOUJMMH KPHBBIM ~X, (A), y, (A) 
Z,(\), TO Nepecuer CHrHaioB, NMOAyYeHHEIX Mp nepemaye s1060r 
WBeTa, B CHrHaJIbl, KOTOPble HyKHO MOABeECTH K IPHEMHOMY ycTpoit 
CTBY JIA CHHTe3a4 TOO Ke WBeTa, TOKEH -MPOH3BOAUTbCA Cora 
CHO ypaBHeHHamM (6), 

4. AvajM3aTOpOM UBeTa ABJIAeTCH TMepeqawmee ycrpolicrec 
TeJIEBASHOHHOHM CHCTeMbI CO CMeCHOHM WBeTOB NO moOwaAM. B -93TON 


y \ 


a8 





cayuae XapaKkTePHCTHKH Mepewawuleh CTOPOHBI LOJIKHbI OCTABaTbC 
TaKHMH 2Ke, KAKMMH OHH OBIH BHIOPaHb! pH paciere, uCxosAle 
H3 MapaMeTPpOB MpHeMHOFO YCTPOHCTBAa C M@XaHH4eCKOH CMeHO 
IBeTOB. ITO TpeOOBaHHe BO3HHKAeT H3 HEOOXOAHMOCTH COXpaHeHH 
BO3MOXKHOCTH KOHTPOA H300PaxKeHHA, NOyyaeMoOro B CHCTeMe C 
CMeHOH IBeTOB NO NOAM. SaTeM Npw MOMOWH CnHelvabHOr 
YCTpOHCTBa TPH CHIHaa, CYULECTBYIOUIMe B KaHasle CBA3H, TMocueE 
AOBATe/IbHO JOJDKHBI ObITb NepesanucaHbl B TPH ORHOBPeMeHHBI 
CHTHaa, TIPH4eM COOTHOLMIeCHHE Me@KTY HHMH He JOJKHO OBIT 
HapylWeuHo. 

TlomyueHHbie TaKHM OOPa30M CHIHAJIbl OKA3bIBAaIOTCH COOTBE’ 
CTBYIOIMMH OCHOBHbIM IUBeTaM MIPHeMHOrO YCTPOHMCTBa CO CMEHO 
UBeTOB 10 nOvIsM. Ha3o0Bem 23TH Beta OyKBaMH K(x=0,710, y- 
=0,290), 3(*«=0,232, y=0,616) u C(x=0,136, y=0,090). 

aa Toro uTo6bl O6ecneunTb MNpaBHIbHOe BOCTPOH3BeTeHH 
1BeTOB Ha NpHEMHOM yCTpOHCcTBe C OCHOBHEIMH UBeTaMmH R, G, £ 


112 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


CHPHAaIbl, MpOMOpUHOHabHble BeIHNHHaM K, 3, C, WOKE OTD 
COOTBETCTBYIOLWHM O6pa30M MepecuHTaHH. 

Dpaduyeckn (puc. 6) MooxHO paCCHUTaTb APKOCTHHIE COOTHO- 
IWCHHA, B KOTOPHIX Hao B3ATb UBeTa K, Su C aaa nosyuenna 
B KayecTBe cmecei uBeTOB R, G, Bu W: 


R=—0,005C + 0,215 3 + 0,790 K; 

= —0,015 C + 1,045 3 — 0,030 K; 
B= 1,100C —0,1453-+ 0,045 K; (7) 
W= 0,079C + 0,669 3+ 0,252 K. | 


OaHakO JIA ONperxesleHHA ypaBHeHHH Mepecuera HeOOxOAHMO 
MMCTb HE APKOCTHBIC, a ZHeEPreTHYCCKHE COOTHOIWEHHA, T. e. CO- 
OTHOLICHHA CHTHaOB. OnpexeHTb 9HEpreTH¥eCKHe COOTHOMeCHHA 
usetoB K, 3 u C MOKHO, HCXOAA H3 CELYIOWMX CoOoopaxenHi: 
cuctema uBeToB K3C (B ycTaHOBKe WBeTHOTO TeeBHAeHHA CO 
CMeHOM WBeTOB MO MOvIAM), Tak Ke KaK H cucTemMa uBeTOB RGB, 
cOalaHCHpoBaHa OTHOCHTeIbHO uUBeTa W. MHbIMH CJIOBaMH, IUBeT 
W nowmyuaeTcaA Mp paBHBIX CHrHadax, T. €. 9HepreTH4eCcKoe CO- 
oTHoweHHe uBeToB K, 3 uC aaa uBeTa W MomwKHO 3anHcatTb 


heey ee ee) ae 


3Haa 9HepreTH¥eCKOe HW APKOCTHOE COOTHOLICHHA WBETOB MIA 
OHOTO WBeTa CMecH (HampumMep, W) u ApKOCTHOe COOTHOMMEeHHe 
9THX 2Ke WBETOB JIA Bpyroro wseTa cmecu (Hanpumep, R), MO2%xKHO 
OMpeAeANTS AA NOcTeAHerO COOTHOMeHHeE SHEpreTH4ecKoe: 
W W “ow 
FR. BR. PR CREC _ SREx . KrpeK 
Cc ° 3 « K —~ C ° 3 bad K 
W W W 





Toraa gaa upera R us ypapyenuit (7) nozyunm 
C,2 3p: Kp=—0,023 : 13,680; — 
—0,023 _ 3,680 


R, BR. pR_ . wets wate 
EG: BG? Epa tt = 0,198 1: 9,780. 





AxvasiOru4uHo HaXOAMM 
C,: 39: Kg=—O0,014 : 1: (—0,029); 


EG: EG: Ee =—0,122: 1: (—0,077); 


H, HaKOHelLL, 


Cyt 3_2K_=7,590: (+1) 20,310; 
Ee: £3: E7=64,3 : (—1) 20,823. 
8 Tenennaenie, Bb, 20—22 113 
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HafimeHHble SHepreTHYeCKHE COOTHOLICHHA MOMKHO NepenucaTb 
B BHIe 


Ep=—0,019E, + 0,094E,, + 0,925E, 
E,=—0,152E, + 1,247E,—0,095E,.; (8) 
E,=1,003E,—0,016£, + 0,013E,. 


[locteqHue Bhipaxkenna (8) 4 6yazyT ABAATHCA ypaBHeHHAMH 
nepecueta CHrHaJIOB H3 CHCTeMbI C OCHOBHBIMH IWBeTamH K, 3, C 
B CHCTEMY C OCHOBHBIMH WBeTamu R, G, B. 

B aToM Cily4uae HCK@KeCHHA WBETOB 3a C4eT CpesaHHA OTPHIa- 
T@/IbHEIX BETBEH XapaKTeEPHCTHK NepealowieH CTOPOHbI OCTAaIOTCA 
H,, KPOMe TOrO, HECKOJIbKO yMeHbIUaeTCA KOAHYCCTBO I[BETOB, KO- 
TOpble MOFyT OBITb BOCNPOH3BeJeHbI Ha NPHeEMHOM yCTpoiicTsBe. 


IH]. aTunkn OAHOBpeMeHHbIX CHFHalOB 


B KayecTBe JaTYHKOB OMHOBPEMEHHbIX CHFHaIOB, B 3aBHCHMOCTH 
OT Ha3Ha4YeHHA annapaTypbl, MOryT CJIyXKHTb: ~ 

1). Te1eBH3HOHHaA KaMepa C TpeMA MepexaiouluMu Tpy6KaMu— 
Wid CTYAHHHbIX Nepeyay; 

2) Te@KHHONpOeKTOp C 6erylluM AYYOM—AVIA KHHONepenay; 

3) annapaTypa Te1eBH3HOHHOM CHCTeMbI CO CMeHOM UBeTOB NO 
NOJIAM COBMECTHO C yCTPOHCTBOM Nepe3sanucH— 1A nepemayu O6OuX 
THIIOB; 

4) HCNbITATeIbHBI reHepaTop, AalOulWA, CTaHAapTHbIe CHTHAVIbI 
H CAyKallui JIA MpOBepKH TOUHOCTH pa6oTH BCelt yCTaHOBKH. 

JIia MepBbIX JBYX THNOB JaTUHKOB B Ka¥eCTBe XapaKTePHCTHK 
NepeAaloulen CTOPOHHI MOXKHO MPHHATb ,HOBbIe“ KPHBbIe yAC/IbHbIXx 


KOMMOHEHTOB %, (A), y, (A) u Z, (A) (cm. puc. 5). O npenmymectBe 
TaKHX XaPaKTePHCTHK ObIIO CKa3aHO BbllUe. I]pHHAB ONpeAeeHHbIe 
XapaKTepHCTHKH NMepeawulen CTOPOHbI, MOMKHO PaCC4HTaTb Tpe- 
OyeMble CICKTPaJIbHbIe XaPaKTEPHCTHKH OTACAbHEIX 9JI@EMCHTOB: 
CBeTOPHbTpOB, PoToOKaTOAOB u T. A. IIpH stom, BeezcTBHe pa3- 
JMUHA CNeKTpPaIbHOrTO COCTaBa H3/IyYeHHA OCBeTHTeIeH, XxapaKTe- 
(PHCTHKH CBETOMHbTPOB AIA CTYAHHHOH KaMepbl H AJA TeeKH- 
HOMpOeKTOPa AaxKe MPH OAHHAKOBBIX XAPaKTePUCTHKAX POTOKATOOB 
OKa3bIBaIOTCA Pa3/IM4HBIMH. 


Cmyoutinat Kamepa c mpemA nepedaniuumu mpy6Kkamu 


CxemMa CBeTOJe/IeHHA TpHBezeHa Ha puc. 7. Ha sro cxeme 
O—OObeKTHB KaMepbl, 3, H 3,—3€PKaa, MpOH3BOAAWHE CBeTO- 
Renenne (MOryT ObITb HCNOAb3OBaHHI HOO NOyNpospayHHle 3ep- 
Kala, HOO HHTEPPePeHIHOHHbIe CBETOMEMHTEH); 33 H 3,—HeMpo- 
3pauHble 3epKaa; D,, DY, Ds—cBetodurptpH; T,, T., T,;—nepe- 
WalOulve Te/JI@BH3HOHHbIe TpyOKH. 
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SepKala 33 H 3,4 CAYKAT JIA H3MCHEHHA HaMpaBeHnA cBeTO- 
BbIX NY4KOB, HX CHEKTPa/IbHbIe XAPAKTEPHCTHKH JOJIKHBI OBIT 
HEHTPa/IbHBIMH, T. €. P53 (A)=p,=const uv p,,(A)=p,=const. Ecam . 
MPCANOAOHKUTb, TO CBETOE/eCHHe MPOH3BOLHTCA NOAyNpospar- 
HbIMH HeHMTPabHBIMH 3€PKaJIaMH, TO 7, (A)=t,=const, p,;(A)= 
=p,=const, t,.(A) =t.==const H pj» (A4)=p.=const. 


p i 
yy 4s x H 
G 
| P 


0 > , 
é 


| SN | 
\ \ | we, = 
Y . Q 3g 


p, | 
SN | é Xu 
SN 
eS 
dy 


Puc. 7 


Zia paccMarpyHBaemoro cayyaa mosmyyaeTca @ CHCTeM ypaB- 
°HHH THA 











= } 
“Giyg tn 1 ig | 
“moe Kau: | (9) 
03), Fai Noy» | 
i we 
ky 
R'tipops 
k 
K,= ’ 
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k 
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B ypaBHeHuax (9) npHHato: 
t=t(h) w p=p(A)—KosppunneHThl AponycKaHHA HW KOaPPuun- 
CHTH OTPaxKEHHA 3eEPKa 3;, 32, 33, 34 H 
CBETOMHAbTPOB; 
¢=¢(k)—CNEKTPaIbHad YYBCTBHTeC/IbBHOCTbh (POTOKATO- 
HOB, 
k,, Rk’, Rk", Rk” —KoabduunenTs! MpONOPUHOHAaIbHOCTH. 
3aaBadch CHEKTPaJIbHLIMM XApaKTepHCTHKAaMH POTOKATOOB (pe- 
A/IbHBIX), MO2XKHO PaCC¥HTHIBATh TpeOyemble XapaKTeEPHCTHKH CBE: 
TOMU/IbTPOB. 






WEEN 
ACEC NV CCE NNT 


bh ~ 
EET CTT SSS. 
400 500 600 700 mMK 





Puc. 8 


Oruomenue Koapdunuentos K,, Kz, u Kz ompemenset mpu 3: 
JAHHEIX BCHYHHAX UYBCTBHTe/IBHOCTH QOTOKaTOOB OTHOCHTEWI 
HbI@ MACWITAObl KpHBbIX ty (A). OqHaKO B OAHOBPCMCHHOH CHCTEN 
HET HeOOXOJHMOCTH BBIJepxXUNBATb TOUHOR COOTHOINECHHE BBIC( 
MAaKCHMYMOB CI@KTPaIbHbIX XAPaKTePHCTHK CBeTODHIbTPOB, Té 
KaK B 93TOM CJlyuyae HeMpaBHsibHOe COOTHOIMeHHeE MOTOTOKt 
MOXKeT 6bITb HCMPaBICHO MYTeEM JOMNOHHTeCIbHOH yCTaHOBKH He 
TPAJIbHbIX CBCTOHIbTPOB. 

Tpe6yemble CNCKTPaIbHble XAPaKTEPHCTHKH CBETOPUIbTPOB A. 
CTYIHAHON TeeBH3HOHHOM KaMepbl C TPeMA MepezalouluMu TPy 
KaMH C BHCMYTOBbIMH (OTOKaTOJaMH Mp TpHMeHeHHH NOJyIMpc 
PayHbIX 3epKal mpuBexeHb Ha puc. 8. Maciirad s1060H H3.Kp 
BHX MO2KeT ObITb H3MCHEH YMHOXKECHHEM BCeEX €€ OPAMHAT Ha Nl 
CTOAHHBIH MHOMKHTECIb. 

OjwHakO paCCMOTPeHHBIH C1yyaH CBETOJCCHHA ABAACTCA SHE 
reTHYeCKH HeEBBITOTHBIM BCeACTBHe OO/IbIIMX NOTepb MAYy4HCT 
SHEprun. 

Topa3sn0 6o7ee BHITOAHbIM ABIACTCA BapHaHT. CBETOAC TEL 
HOrO YCTPOlicTBa C HHTepdepeHIMOHHEIMH CBeTOLeTHTeTAMH [JI. 2 
B 9Tom clyuae mpuH pacueTe HeEOOXOZHMO ONpezeHTh Tpe6yem 
CHEKTPa/IbHbIe XAPAKTeEPHCTHKH CBETOJCAMTEIbHBIX 3CPKal. 
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UToobl MOYYHTb MAKCHM@JIbHBIM BbIMT PHIL OT TIPHMCHEHHA CBe- 
TOLCHTCIBHBIX 3€PKal, KEMATEIbHO OOOHTHCh 6€3 CBETODHbTpPOB. 
Torza ypaBHeHua (9) MO#KXHO TepenucaTb CleAYIOWMM O6pasom: 


Tal); P59; a aa K xy 3 


ie 
Talyy 752); Soni Koy 
io 


Palys ae K3 up 


rae 





oe Baits P/F 
! k 
K,= r ) 
R TeHhiP3 
r k 
K,= w : , 
k Tipe 
oe Rk, 
3 Rc ep504 ° 


EcH mpeHneOpeyb NOrOUleHHeM JLY4HCTOH 3HEPrHH CBeTOeIH- 
‘JIDHBIMH 3@PKalaMH (B PeabHBIX 3epKamax KOSPDHUNEHT Norso- 
N@HHA COCTaBIAeT MpHMepHo 1%), To KOSddunwueHT Mponycka- 
IMA KAKAOTO 3€PKala MOXKET ObITb BLIPAKeH Yepe3s KOSPDHNUHEHT 
ITPaKeHHA, T. e. 


; T31 (A)=1—p ay (A); 
| v5.9 (A) =] — P32 (A). 
Torga NOceqHHe ypaBHeHHA TIPHMYT BUHL: 


fins 


( 1— Par,,] Poa n= KH 1 nny? | 
(1 Pity) (1 i P30, ani Vu, | | (10) 
J 


na 
Pot, Pau N32 


Adi 


Ecau 3a82aTbCaA CNeKTpaJIbHOH YYBCTBHTCJIbBHOCTbIO MepeLalOliHXx 
pyOOK, TO NowyyaeM AIA Kax LOH VIMHbI BOJIHBI h CHCTeEMYy 43 
pex ypaBHeHHi C JBYMA HEH3BECTHBIMH (P,;,, H Pj2,,). La o6e- 
TeUeHHA COBMeCTHOCTH ypaBHeHHi (10) Heo6xoaHMO BBECTH B 
1MH H3 KaHaIOB KOppeKTHpyIOWlMh cBeTrodubTp. Ognako mpi 
(OM HMC€CTCH BOSMOXKHOCTb BaPbHPOBAaTb CIEKTPa/IbHbIe XapaKkTe- 
ACTHKH OTJCJIbHBIX QICMCHTOB CBETORCHTCbHOFO YyCTPOHCTBA. 
aK, HaNpHMep, MOXHO H3 NepBLIX ABYX yYpaBHeHHi ONPeAeMUTb 
yeOyeMble KPUBHIe P,;(A) HW P,o(A). Torna aia OG6eCNEYCHHA MpaBHIb- 
rO CBETOJeEHHA NOTPEOyeTCA KOPPEKTHPYIOMWLMH CBETOMHALTP Pz, 
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S3HAYCHHE OPAHHAT CNEKTPA/IbHOH XapaKTEPHCTHKH KOTOpOrO MOKeT 
ObITh ONpeAeeHO H3 BbIPAKeHHA 
i K 324i 
PPM an itani 
rye 
W R, 
3 kM 04 ey. 
AHaJIOrH4HbIM CNOCOH6OM MOKHO ONpeAeuTb THPeOyemble CNeKTPadb- 
HbI€ X@PaKTePHCTHKH KOPPeKTHPYIOWNX cBeTOdUAbTpOB PM, HAM 
@D,, CCH 3HAYCHHA Pp, (A) HW Pz. (A) HaliTH “3 NepBoro uM TPeTbero 
HM BTOPOrO H TpeTbero ypaBHEHHH COOTBETCTBEHHO. 
CyleOBaTeIbHO, TPH MPHMeHEHHH CTYAHHHOH TeeBH3HOHHOK 
KaMepbl C TpeMA NepezalouWHMH TPyOKamu (eCIH 3aaTbCA Peasb- 
HbIMH CH@KTPa/IbHBIMH X@PaKTePHCTHKAMH (POTOKATOZOB) MbI O6s- 
3aTC/IbHO, XOTA Obl B OAHOM H3 TPeX CBETOBHIX KAaHaJIOB, KOJDKHbI 
HMe€Tb KOPPEKTHPYIOWWHH CBeETOMHAbTp. 





TeaekunonpoeKkmop Cc 6é2yujum AYLOM 


Cxema cBeTOeeHHA MmpHBemweHa Ha puc. 9. Ha cxeme o60- 
3HayeHO: JJ/—NpOeCKIHOHHAA QICKTPOHHOyueBan Tpy6Ka; DIY, 


Puc. 9 


DIY, un PIYV,—PoTos1eKTPHYeCKHE YMHOKAHTEMH; OCTAIbHHEe O6¢ 
3HAUeHHA Te Ke, YTO HW HA pH, 7 

TIpH BbIBOZe paC4eTHHIX MOPMy AVIA 9TOTO CAy4aA ceLye 
yuecTb, YTO NepesapaemMbl KHHOKAApP OCBelLaeTCA CBETOM 9KpPak 
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MPOCKUHOHHOK TpyOKH, HMCIOWMM CeKTPabHylO XapaKrepucruky, 
BhIpaxKalollyiocd KpHBOH P,(A). B To 2»xe BpeMA U3BeCTHO, 4TO 
ONTHMAIbHOe BOCIPOH3BeAeHHe WBETOB B KHHOMHbMe O6ecne4dH- 
BaeTCA IPH yCTaHOBKe B KHHOMPOeKTOPe HCTOUHHKA CBeTa C IBe- 
TOBOH TemMnepaTypoh nopagzKa 5000° K. 

Takum o6pa30m, Ip pacyeTe xapaKTepuCTHK cBeTOUALTpPOB 
HCOOXONHMO H3MCHHTb 9TH XapPaKTePHCTHKH Tak, 4TOOLI CKOppeK- 
YHPOBaTb yCTAaHOBKY HCTOYHHKA CBeTa C HEONTHMAIbHBIM CIeK- 
TPa/IbHbIM COCTABOM H3.1y4eHHA, 

| CrexkTpaibHble XapaKTePHCTHKH 3epKad 33 U 3, AOJDKHBI OHITD 
HEHTPa/IbHBIMH, T. €. Pz3(4)=p3=const Hu p,(A)=p,=const. 3ep- 
Kalla 3; H 3, MOryT ObITh KaK MOynpospayHEMu [Torga p,; (A)= 
=p =Cconst; t,1 (A) =t, =const; 9,9 (A) =p2=const; t, (A) =t.= const], 
Tak H CBCTOJCJIHTCJIbHEIMH. Tak Kak IPH KOHCTPyHpOBaHHH Tese- 
AMaNpoeKTOpa H OCOOeHHO Te/IeEKHHOMpoeKTopa c GeryllHM Jly4om 
. BOMpPOC CBeETOBOK UYBCTBHTeIbHOCTH HMeeT pellaloulee 3HaveHnHe, 
TO COBEPUICHHO OYeCBHAHO, 4TO TIPH pacueTe CBeTOeMTeIbHOrO 
YCTPOHCTBa CleZYeT OPHEHTHPOBAaTbCA Ha MpHMeHeHHeE B KayecTBe 
' 3€PKa/l 3; H 3, HHTeEPPepeHWHOHHHIX CBeTOReMTeeH. Heo6xonHMO 
OTMETHTb, 4TO TPH 9TOM 3ePKala 3; HW 35 AOJOKHEI OHITD NOMELILECHDbI 
B Napa/WiebHOM Tly¥ke JlyyeH, TaK KaK CMeKTPaJIbHbIe XapaKtTe- 
PHCTHKH MHTeEPPePeCHUHOHHEIX. CBETOACIHTeEIeH CHIbHO 3aBHCAT OT 
yria NateHHA CBeETOBbIX 1y4eH. 
[Ip MPHMeHeHHH CBETORCIHTeABHHIX 3ePKal %KeaTeAbHO O6OL- 
THCb 6€3 KOPPEKTHPYIOUIMX -CBETOMHIbTPOB, T. €. OJKHO OGBbITD 
THI (A) =tg2 Q)=tys Q)=1. 
Ecan yuectb, TO 1d HHTePPepeHUMOHHELX CBeTOMeUTeIeEH MOK HO 
NPHHATb 

T31=1—pyy H ty2=1--p,», 
‘TO NOJYYHM 72 CHCTCM YPaBHeHHH THNAa 


P aj i— 


( | > pP ) P € : K x 
31,;7 © 32 1Ai -T7"n 4,9 
P 50002; Mi Mi di 


P any 


ALP) Pre) 2 = Ka Yn, (11) 


P5000, ; 





Pa uf— 
i Wf 
Pat, “Bh i; K; eH, 





Pson0y.j 
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Prooo=Pso00 (4) —-CHEKTPabHOe pacnpeseieHHe 9HeprHH H3vly-: 
YeHHA AOCOIOTHO YePHOrO Tela MpH TemmMe-- 
patype 5000°K; 

P =P,(k)—cnekTpatbHoe pacnpeseneHve 3HeprHH H3V1y- 
YeHHA JIOMHHOMOPA. 












Cesk eka oe 

= ean eee 
CHEE 
fees eRe tEeeS 
SPCR 
CAC CCE 
Att NSE 
; {eee eR eee ee? 


400 600 satan 
Puc. 10 


50 











B cucreme ypasHennii (11) w3BeCTHDIMH ABAAIOTCA XapakTe- 


pucruku x, (A), yy, (A), Z,(A) 4 Peooo (A). Ecum 3agaTbca pea/ibHbiMi 
CNeKTPaJIbHbIMH XapakTepHCTHKAMH Ona reno: TO OcTaeTCA OM- 
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Puce. ll 


PETEHTh BEAMYHHE! P,1 (A), pz2(A) wu P,(A), T. ©. HMECM B 3TOM 
cayuae JId Kaxgoro 3HaueHHA A, CHCTeMy M3 TpexX ypaBHeHHh 
C TpeMA HeH3BeCTHBIMH. Takue CucTeMEt ypaBHeHHi pellarorca 
ONHO3HAUHO, H, CJICOBATE@JIbHO, B 9TOM Cy4ae B pe3y/IbTAaTe pa- 
cueTa MBI MOJTYYaeM CNEKTPAIbHBIC XAPAKTEPHCTHKH OTACbHBIX 3JIe- 
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iCHTOB, O6eCNe4HBaloulHe ONTHUMA/IbHBIA C 9HEpreTHUeCKOH TOUKH 
peHHA BapHaHT CBETOAC CHA. Ecu mip pacuete MOJIOKHTb, ATO 
DY uMeloT BHCMYTO-Lle3HeBble (pOTOKATOAE, TO H3/1yHeHHe JT0- 
muodopa P, (A) MOKHO HMCTb pacipezeaenue Mo cmeKTpy, COOT~ 
eTCTBYIOLWLee KPHBOM PHC. 10, a KosdduunernTh OTPaxKeHHA CBE- 
ONeUTCIbHEIX 3€PKa/I— KPHBbIM PHC. 11. pu 11060M OTCTyNIeHHH 
\CAJIbHBIX XAPAKTEPHCTHK OT PaC¥eTHbIXx moTpe6yeTcA BBeeHHe 
-OppeKTHPy lOWIHX CBeTOPHIbTPOB, UTO Ge3yCIOBHO BbISOBET YMEHD~ 
EHHe UYBCTBUTCIbHOCTH aTHHKa. : 


IV. ApkocTHbIA WH pasHOCcTHbIe CHrHadIbi 


Jina toro uTo6H OOeCNedNTh YCOBKE COBMECTHMOCTH, B KaHale 
‘BA3H HeEOOXOJHMO MMETb CHIHAa, COOTBETCTBYIOLUHH APKOCTH BOC- 
[pOM3BOAMMOrO IBeTa. TaKoll CHTHa LOKEH CYWIECTBOBATb OAHO- 
sDEMCHHO C ABYMA APyrHMH, B COBOKYNHOCTH C HHMH TOJIHOCTbIO 
WIpeMeIATb WBeT H B TO XE BPeMA ABJIATbCA H@3aBHCHMBIM OT 
ux, Tak Kak, OyYAy4H MpHHAT Ha MpHeMHbIC ycTpolcTBa WepHo- 
jenOro TeIEBHAeGHHA, OH JOJDKCH oG6ecneunTb H300paxeHHe WBeT- 
(oro O6beKTAa B APKOCTHBIX FpawaunAx. 

Takum o6pa30M, B KaHale CBA3H H3 TPex CHrHaloB, onmpeye- 
[AIOULHX UBeT, OHH JOJDKCH 6bITb TPOMOpWHOHaATeH APKOCTH H 
i@ 3aBHCeTb OT IWBETHOCTH, a Aba Apyrux— XapakTePpH3OBaTb UBeT- 
1OCTb. 

C apyrofi CTOpOHH, WBeT Ha BUACOKOHTPObHOM yCTPOHCTBE 
[BeETHOTO TEICBHACHHA BOCMPOWSBOANTCA 3a CICT cyMMHpoBaHHa 
; KAKHX-TO KOAHUeCTBAX OCHOBHHIX LUBCTOB. TlostoMy CHIrHaJIbl,. 
IOMBOAUMbIe K TIpHeMHOMY ycTponcTBy, MOJKHBI 6bITb TMpoNnop- 
[HOH@/IbHBI BeHYHHaM R, Gu B. 

CrenoBaTeAbHO, B T@JIEBH3HOHHOM TpakTe JOJKHPI HMETbCA Cie- 
IMaIbHBIe MepecyeTHble CX€MBI, OCYULECTBAIOUINS CBA3b M@2KAY 
\OCHMH TPHaaMH KOJOPHMETPHYECKHX MapaMeTPOB. 
fina onpeneieHHa ypaBHeHHh mepecueta HEOOXOAHMO MpOH3- 
secTH mpeoOpas0BaHHe OCHOBHDBIX KOJIOPHMETPHYeCKHX yPpaBHe- 
iwi [JI. 1,2,3]. B pesyabTaTe MOXKET 6bITb NOyueHa CucTeMa 
;paBHeHHi, OMpesemAloulad mobo upet (X, Y, Z) B cucTeme 
(OOPAHHAT, MOCTPOCHHOH Ha OCHOBHBIX upetax R—Y, B—Yu Y. 
JTH ypaBHeHHA UMEIOT BHA: 


R—Y=1,712 (X—0,99Y)—0,260 (Z—0,85Y); 
B—Y=0,082 (X—0,99Y) -+ 1,280 (Z—0,85Y); — (12 
Y =0,334R + 0,585G + 0,081B. 
CurHal, MpONOPUHOHAIbHEIM Be/HUHHE Y aia mo6oro UBeTa,. 
IpemeMT APKOCTb sTOTO WBeTa. CyeloBaTeJIbHO, OT TOUHOCTH 
JOJYUeHUA B TWepeCueTHBIX CXeMaX H Nepean B KaHajie CBA3H 


IPKOCTHOTO CHTHAaa 3aBHCHT MpaBHJIbHOCTb BOCIIPOH3BeeHHA M0- 
TYTOHOB B H300paxKeHHH. 
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 ApKOcTHbIK CHrHaa B COoTBeTCTBHH C ypaBHeHHamu (12) onpe 
ACIACTCA BEIPAKeHHEM: | 


E',=0,334E,, + 0,585E,, + 0,081£,,. (13. 
Tak Kak wWBeT ONPeAeIHeTCA TpHagOH curHavos, IIpOnopilHo 
HaJIbHBIX BewH4HHam Y, R—Y y B—Y, To Waa Kaxnoro nepena 


BaeMOrO IBeTa STH TPH CurHaa AOJKHBI HAXOAHTbCA B CTpOr¢ 
ONPCECHHOM COOTHOUICHHH, T. e. MpH H3MCHeHHH, HallpHmMep 


“tO +5 - 20 
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Puc. 12 















BeJIHUMHb! Ly, MpOmOpunOHabHO AOKHE H3M@CHHTbCA BeJIHUHHbI 
E,—E, u E,—E,. Tlostomy 8 nzanbHefinrem MOXKHO paccMaTpu- 
BaTb BeIMYMHBI -PaSHOCTHEIX CHIHAJIOB, OTHECeHHEIx K e@HHHILe 
APKOCTH, WIM, YTO TO Ke, OTHOMeHHA A aad 


H 
Y 
R—Y B—Y 
y  —j7 ABAMIOTCA Mapametpamn, on- 


PEACIAIOULMMH ILBETHOCTh BOCIPOH3BOAMMOrO BETA (ApKOcTb ero 
ONPCACIACTCA IeJIMKOM APKOCTHBIM CHTHAJIOM), TO B TWIOocKOCTH 
HBeTOBOrO rpapuka MKO (x, y) Moxuo nanecry KOOPAHHATHY1O 


CeTKY B KOOPANHaTax ——— y 








Tak Kak BewIHUHHBEI 








— 








(puc. 12), nossoasiomyw aaa 


KaxK TOPO Beta C KOOPAMHATAaMH x, y OHPeTeHTb erO KOOPAHHATHI 
R—Y —Y 
'B SuCIONG H . M3 pwc. 12 caenyer, uto ecan HHDop- 
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MAMA O UBeTHOCTH BOCMPOH3BOAMMOrO WBeTa Tepesaerca CHTHas 
aM, NPOMOPMHOHAaIbHBIMH KOJIOPHMCTPHYeCCKHM MapaMeTpaM R-—Y' 
y B—Y, To 8B cayyae, KOrAa CHTHal, MpOMOPUHOHAIbHEIM BevIH- 
unne R—-Y, papeH Hyvilo, Ha 9KpaHe 1pHemHoro ycTpolicTBa OyAyT 
(B 34BHCHMOCTH OT BeJIHYHHEI BTOPOTO CHIHala) BOCIPOH3BOAMTbCA 
upera, J@Kalwe B MocKOCcTH WBeTOBOrO rpaduka Ha MIpAMOH, 
“npoxomamlen wepe3s TOUKH -C KOOPJHHaTaMy x=0,130; y=O un x= 
=-0,348; y=0,352. 

Ecam ke oTcyTcrByet CHrHal, MponopunoHnatpub B—Y, tT. e€. 
B—Y=0O, TO BOCMpOH3BOAHMBle WBeTa OyAyT MexaTb Ha MpH- 
MOH, MWpoxoaamehH wepe3 TOUKH x=1,070;y=0 u x=0,348; 
y=0,352, | 

B cayyae MpHcyTcTBHA B KaHale CBA3H OO6OHX CHTHaOB MO- 
sKeT ObITh BOCTPOH3BeTeH MIOOOH WBeT, TexKAaUlHM B Npewemax Tpe- 
yrombuuKka RGB. 

Ecau MbI XOTHM B T@JIEBH3HOHHOM KaHaJie CBA3H TepewaTb OA- 
HOBpeMeHHO Be HHpopmMauun (R—FY u B—Y) wa osHok Hecy- 
yuef “uaCTOTe, -TO CeIaTb 93TO MOXKHO NOCPeACTBOM KBapaTy pHow 
MOLYIAMH HecyuieH. B SsTOM Cay4ae MOXKHO MWpeACTaBUTb ce6e 
CHIHaJIEI, TPONOpUHOHAabHEIe BeMUMHAaM R—Y wu B—Y, Kak Ba 
B34HMHO NepMCHAMKYJAPHEIX BeKTOPa, ONPeAeTHTb UX PeOMeTPH- 
yeCKy!IO CYMMY H C4HTATb, 4TO WBeTOBaA HeCyllad MO aMMMVnTyAe 
MOAYAMPYeTCA BEAHYHHOM pesyIbTHpyioulero BeKTOPA, a NO cpase— 
yYJIOM 3TOFO Ke BEKTOPa OTHOCHTE/IbHO wi060roO MOCTOAHHOLO, BH- 
O6paHHOro 3apaHee HallpaBieHHaA. : 

MoxHO Tepecedb WBeTOBOe TE1O WIOCKOCTbIO, B KOTOPOH Ma- 





‘payieIbHble MpAMbIe =const OKAKYTCA Ne pneHAMKY/IA pHEIMH 





Y ‘ 
—const. B TakKoH NAOCKOCTH Ha4aio 
R-Y _ 


B= 
{1a P@JVI@JIbHBIM TIPAMBIM 





KOOPAHHAT OKAKETCA B TOUKE PABHOCHTHAbHOTO IBeTa W 


B—Y (2) 
=Q H - —(Q] wv KaxkabIH WwBeT MOKeT ObITb BbIPAKCH KaK Pe- 





3YAbTHpylOllM BeKTOP, NOCTPOCHHIA Ha COOTBETCTBYIOUIMX BEK- 
—_y pe 
TOpax M 








Ec WpHHATb 3a OCHOBHOe HallpaBieHHe, 


OTHOCHTebHO KOTOpOrO G6yAyT B AaibHeHwIeM ONpPeeAATbCA BCE 
yribl, HampaBrenne, HalpHMep, CoBlaqaioulee C HampaBleHHeM 


BekTopa —— 








R— ft) (3) 
( np = =0) , TO AIO6O WBeT B TAKOM MAOCKOCTH 





3 B-—Y 
MC 2KeT- OBITb onpeyeweH T/IHHOH H YIrJIOM (otHocureabHo OCH y 


pe3y/IbTHpyioulerO BeKTOPa. 

Tak KaK ompemeseHne wBeTa B BHOpaHHOH HaMM IMVIOCKOCTH 
COOTBeTCTByeT Tepewaye B KaHawle CBASH Ha OAHOH HeCyuleH 4a- 
CTOTe CHIHaOB, MpOMOPIHOHaIbHEIX BeMYKHaM R—Y u B—Y 
(pH KBaqpaTypHOH MOAYyIAMM), HaSOBeEM JVMHY BeKTOpa UBeTa 
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aMILIHTy OH, a yroa, O6pasyemplit uM Cc OcbIO 2 


SY/JIbTHPY!OWlero BeKTOpA. 

Bocno1b30BaBliucbh rpauKkom puc. 12, MoxHO ONpeeIuTh Lin 
Jo6oro WBeTa aMMVIUTy zy, OTHECeHHYIO K @JIMHHIe APKOCTH, H 
asy pesypTupyrwurero BekTOpa. AMMIMTy2a onpemeautca Kak 
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Pue. 13 


3aTeM B NMOCKOCTH uUBeTOBOrO rpaduka MKO (x, Y) MOxKHO 
NOCTPOHTb MHHH A=const un @=const (puc. 13). 

M3 puc. 13 BuxzHo, uro anHuH O=const oKa3EIBAaIOTCA nps- 
MBIMH, TIPOXOAAWWHMH Yepes TouKy W, vt. e. Kaxwnoe 3HageHHe 
(pasbl COOTBETCTByeT onmpemeTeHHOMY WBeETOBOMy TOHY. JIHHHH 
A=const NP€ACTaBAIOT COOOH S4MKHYTHIC KPHBBIe, mpvuem O06ub- 
a 3HaYCHHA AMIVIMTYAbl COOTBeTCTBYyIOT G6ObUe 4YHCTOTE 
Bera. ! 
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M3 puc. 138 caenyeT, 4TO paBHbIe H3MeHEHHA (Pasbl WU aMILIH- 
TYHbl Pe3yIbTHPylOWlerO BEKTOPA COOTBETCTBYIOT Pa3IHYHEIM M0 
‘BEJIM4HHE MeEPeMeMCHHAM B MVIOCKOCTH IBeTOBOrO rpaduka TOUKH 
BOCIPOW3BOZMMOrO WBeTAa. 

[ipH MOCTPpOeHHH CHCTEMbl OUCHb X%KCMATCIbHBIM ABJIACTCA YC- 
AOBHE, TOOK] PaBHble H3MCHEHHA AMILVIHTY ABI WH (Pa3bI, BbISLIBACMbIe 
MOMe€X4MH H HCK@€XKCHHAMH B CX@€MAX, COOTBETCTBOBAH OBI BH3Y- 
aJIbHO PaBHbIM H3MCHECHHAM IBeTa (BbIPAKAIOWHMCA ONMHAKOBLIM 
YHCJIOM LBeTOBbIX MOpOroB) BO BCexX O61acTAX IBeTOBOrO rpaduka. 

M3BecTHO, 4TO BeJIMUHHEI e- 

PEMeLICHHH B Pa3HBIX OOaCTAX 
WBeTOBOrO rpapuHKa, COOTBET- gg 
CTBYIOLMe OAHOMY NOpory UWBe- 
TOPa3IM4eHHA, Pa3svIH4HbI. B ka- 
yYeCTBE KPHTePHA OMHHAKOBOrO 
pa3IH4HA M@KILY paBHBIMH NO 
APKOCTH WBeTaMH MOLryT ObITb 
MPHHATH PpaBHble KPyrH B IWVIO- 
CKOCTH PaBHOKOHTpaCcTHOrO rpa- 
duka. Ecu Takue OJHHAKOBbIe 
KPyrH pPaBHOKOHTpaCTHOH IV10- 
CKOCTH CIPOeKTHPOBAaTb B MVIO- 
cKocTb uBeToBOrorpadukaMK OQ, 
TO MOJYYHTCA C@MeCHCTBO 3VJIHTI- 
cos (puc. 14), opHeHTHPpOBaHHEIX ? 03 a+ OF 06 
ONPeeJIeCHHHIM O6pa30m. ee 

Tipu cpasuenuu puc. 13 un 14 Puc. 14 
BHJHO, 4TO OPHeHTalHA 9VJIJIHMI- 
COB Ha O6OHX PHCYHKaxX COBEPUIeHHO pagviH4Ha, T. €. OAHHAKOBbIE 
H3M@HEHHA AMIVIHTYIb HW a3bl Pe3yJIbTHPylOleroO BEKTOPA BbI3bI- 
BalOT COBEPUICHHO Ppa3/IHUHble, C TOUKH 3PCHHA 3PHTeJIbHOTO BOC- 
IIDPHATHA, H3MCHCHHA UWBeTa B pPa3JIHYHbIX OG6MACTAX ILBeTOBOrO 
rpaduka. Cle OBaTeJIbHO, JIA PeCWICHHA MOCTABJeHHOM BbIMIe 3a- 
Wauv HEOOXOAHMO H3MECHHTb OPHEHTAHHIO QIVIMNCOB AMMJIHTyAbI H 
' OTHOCHTEBHYIO TYCTOTY JHHHH (ashi pesybTHpyioulero BeKTOpAa. 
CyelaTb 3TO MOMKHO, NOMGONPAaA OTHOCHTEJIbHBIG BeJIMUMHbI eJH- 
R—Y B—Y 

Hi 
Y 

[[poH3BO.bHOe H3MCHEHHE BEJIMYHHE! BEKTOPOB, OPHEHTHPOBAH- 
HbIX B Pa3JIMUHBIX HAalpaBJIGHHAX B ILBETOBOM MPOCTPaHCTBe, AB- 
AA@TCA MpeoOpasoBaHHeM BMOVIHe 3€KOHHBIM, TaK KaK COOTHOIICHHe 
JJIMHbI OTPe3KOB HMeeT CMBICA (C TOUKH 3PeHHA WBETOBOrO MIpo- 
CTPaHCTBa) TOJIbKO JIA OAHOTO HanpaBeHHA WH HE HMeeCT CMBICA 
AA Pa3HblX HalpaBsenHh. B pe3y/ibTaTe pacueTa ONTHM4/IbHEIMH 
OTHOCHTCJIbBHBIMH BCJIHYHHAMH €AMHHYHBIX BeEKTOPOB OKa3aAHCb 
Be JIHMUHHBI ; 











HHUHBIX BEKTOPOB B HalipaBJIeHHH OceH 


R—Y I B— Y 


Ce eee ed ——— re 
> 


y Zi a 
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B sTOM Cjly4ae. pacnpexevieHHe AHHH OTHOCHTeAbHOH aMMMTy Jbl : 
H a3bl Pe3ybTHPyloulerO BEKTOPA OKA3bIBACTCA COOTBETCTBY IOLLUM 
puc. 15. Tipu conocrapazennu puc. 15 uw puc. 14 BugHO, 4TO BH- 
3ya/JIbHO PaBHbIM H3MCHEHHAM I[BeTa COOTBETCTBYIOT MpHOH3H- 
TeIbHO OJHHAKOBbI€C H3MCHCHHA AMIVINTYIbI HW *asbl pesybTHpyto- 
wero BeKTOpa. 


y 250° 240° 220° 200° 180° 160° 
; 140° 
45 . 
130° 
08 
9° G Hp 
< r 96 , 120°. 


Q4 , 
iD as O8 10 NO? 
Y TEL 15 


= © agg a 100° 





G2 G4 O& 08 10 & 


Puc. 15 


TakuM O6pa30M, eCIH B Ka4eCTBeE: CAHHHYHBIX BEKTOPOB MpH- 
HATb BEKTOPH, MPONOPUHOHAIbHbIe BeHYHHaM x - Hi = ; == 
HM nmepeqaBpaTb B KaHaJi€ CBA3H CHTHa@/Ibl, COOTBETCTBYIOLUHe 3THM 
BeJIMUHHaM, MPH MOMOLWIH KBapaTypHOH MOJY/IAWHH NomAHecyueh, 
TO BOCHPOH3BOAHMBIH UBeT ONPeeHTCA Kak pe3y/JIbTHpyIOWNh 
BEKTOP, (~)a3a KOTOPOFO OpeAeAeT WBETOBOH TOH, a aMIVIMTy 2a 
COOTBETCTByer 4NCTOTe BOCMpOH3sBOAHMOrO uBeTa. IIpH 3TOM paB- - 
Hble OTKJIOHCHHA AMIVIHTY Ib H/IH Pa3sbl BEIZOBYT NPH6IH3HTeIbHO 
BH3ya/IbHO OAHHAKOBbIe HCKAKECHHA BOCNPOH3BOZUMOPLO I[BeTA B JIIO- 
60H OO6macTH WBeTOBOrTO rpaduka. 

B 3TOM cjIy¥ae B KaHale CBA3H JOJDKHO CYLICCTBOBaTb OHO- 
BpeMeHHO TPH cHrHasa. Cura, MPONOPUHOHATbHBIA BenuHHe. Y, 








, 
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MpenesiaeT APKOCTh OOBEKTA.H MOXKET OblTb OTMEAbHO MPWHAT Ha 
DH@MHHKH, YepHO-Georo,. TeMeBHJCHHA, a Ba PaSHOCTHBIX CH- 


dala, IIpPONOpWMOHaIbHbIe BeTHYHHaM R—Y u 





npH 3a aH- 


om Y, Onpexe7A10T WBETOBOH TOH MH YHCTOTY BOCIPOH3BOZHMOTO 
BeTa.. 


V. BoiGop OCHOBHbIX oceH 


[Ipu moctpoeHHH COBMECTHMOH CHCTEMbI WBeTHOrO Te/ICBHACHHA 
IMpHHa MOJOCbI YACTOT 3afaHa CTAHAAapTOM Ha yepHO-6e10e Tee- 
H3HOHHOe BellaHHe. BriGop uwBeTOBOH NOAHeCyWeH YaCTOTH B OC- 
OBHOM OnpesertseTcA TpeOOBaHHeM HEBHAHOCTH Ce Ha H300paxKe- 
au. B aTux yCIOBHAX Jia nepezayH WBeTOBOH HHPOpMallHu 
CTaeTCH 3HAYHTeAbHO OOee y3Kad MONOCA YaCTOT, pH KOTOPOK 
BCTHBIMH MOTFyT ObITb Nepean TObKO KPyNHble evan OObeK- 
)B. TlostoMy MpHXOAHTCH HCKaTb BO3MO2KHOCTb KaK-TO. ,PacKpa- 
iTb“ Me@IKHe eTaiu, a CaMble MeJIKHe eTau NepeAaBaTb H 
JCIPOH3BOAUTb TOAbKO 4UePHO-OeIbIMH. 

Y pxaga apropos {[JI. 13, 16, 6] wMelwrca yKa3aHHA Ha TO, TO 
sAOBeUeCKHH Trias O6awqaeT TPeXIBETHBIM 3PHTC/JIbHbIM BOCIIPHA- 
1eM TOAbKO pu HaGOMeHHH OKPAaLIeHHbIX eTaeH LOCTaTOUHO 
ybIIMX YriOBbIx pasmepos. IipH yMeHbIDeHHH %Ke pasMepa Pac- 
VaTPHBaeMOH eTa/n TPEXKOMMNOHEHTHHIA 3PHTebHDIM anmapaT 
ak Obl WpeBpawlaeTcaA CHayasla B IBY XKOMIOHEHTHBIN, H, HaKOilell, 
DH paCCMaTPHBaHHH OYCHb MCVJIKUX meraneH raia3 BOCTPHHHMaeT 
Ke TOIbKO APKOCTHbIe KOHTPactTHl. 

Takum o6pa30M, wBerosoi rpapux MKO, CHpaBeAIHBbIN B C/LY- 
ie TPEXKOMMOHEHTHOFO 3pHTebHOrO ammapaTa, T. €. MPH pac- 
AATPHBAaHHH OCTATOUHO KPyMHblXx metaneH, pH YMeHbIMeHHH 
-1OBOTO pasMepa pacCMaTpHBaeMOH eTaIM NpeBpalllaeTcA BHa~ 
i@ B NpPAMYIO JIMHHIO, a 3aTeM BEIPOKMAeTCA B TOUKY. 

B Tex 2e pa6oTaX HMCIOTCH yKa3aHHA Ha TO, YTO OCHOBHBIMH 
3@TAMH, B Cly¥ae ABYXUBETHOTO 3PHTEAbHOTO BOCIPHATHA, ABo 
HOTCH OpaHxKeBbi u rosyOoH. IipH sToM IBeTOBOH rpaduk mpe- 
yauLaeTCA B MIPAMY!O AMHHIO, MpOXOAAMylo Yepes WBeTa ro“wy6or 
:=0,068; y=0,203), Sern (x=0,348; y=0,352) wu opaHxKeBbiil 
-== (0,545; y=0,455) (puc. 16). 

Ecau sbi6paTb B KadecTBe HCXOAHEIX BEKTOPOB AIA MepeAaut 
3eTOBLIX HH(OpMaliMH B KaHayle CBA3H BMeCTO BeVIH4HH, MpONOp- 


1OHAJIDHBIX R—Y u 





57° Hapy OPTOFOHAJIbHEIX BEKTOPOB, O/JIIIH 
; KOTOPHIX OyeT HMETb HalipaBJeHHe, o6o3HayeHHoe yuepes / Ha 
ic. 16 (HampaBaeHHe, COBMaqalollee C HAMPaBJICHHeM ABYXUBETKH, 
KOTOpOM TOBOpHOch BbIWe), TO MOMHO NepesaBaTbh CHPHAVIB, 
\ONOPUHOHAIbHbIe BeHYHHE BeKTOpa Q (epleHAHKyTAPHOro 
kropy /), B mooce uacToT Oomee y3KOH, YeM MO0CAa, MPeAHd- 
AUCHHAA JIA Mepe aun CHFHaOB, NPONOPWHOHAIbHBIX BEKTOPY f, 
B 3TOM cayuae TIpH mepeszaye JeTatn WBeTHOTO H306paxKeuHA, 
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HMeIOWeH pasMep MeHbUIe 3azqanHoro (ompeseanemoro nosocc 
YacTOT Aa curHata Q), ee WBeT Ha H306paxKeHHU 6yzeT Onper 
AATHCA TOALKO BeHYHMHOM CurHaaa JM, CAeLOBATeAbHO, B IWOCK 
CTH WBETOBOrO. rpauka MOxeT ObITh MpexcTaBAeH TOUKO!I, rex 
uleH Ha npamod J. 7 

Ecm mpw paspa6oTke coBMecTHMOH cHCTeMEI UBeTHOrO Te; 
BUNCHHA 2KEATEbHO HMETb BO3MOKHO G6oee yskue (nycTb | 






214° 
180° 


124° 


ee, 2 


zx 


SS SOS GR gg gg ge 
Puc. 16 


PaBHbI€) NOJOCHI YaCTOT QA KaxkNOFO U3 CHTH@JIOB, TO, YUHTHIB 
NOJOXKCHHA, MPHBEeCHHbIC BBIINe, MOMKHO CAAT BHIBOL, 
ONTHMAIbHOH apo UWBeTOBLIX CHIHaJIOB OyAyYT curnann / yn 
H3 KOTOPbIX CHrHal Q MOxeT 6bITb NepenaH 6e3 3ameTHOrO 1 
SYaIbHOrO YXYAIUNeCHHA IWBETOBOCNPON3BeEReHHA B NOMOCe Yact 
Oomee y3koH, 4em curnaa J, 

Kpome Toro, HCxoA u3 BHIMICH3IOKEHHOTO, MOXKHO cree 
BPIBOA, ATO MOOCa YaCTOT, B KOTOPOH AOVDKeH NepesaBaTeca ci 
Hat /, MOKeT ObITh BbIGpanHa yxe, 4eM OCHOBHaa NOwoca, B E 
‘TOPOH Nepemaetca ApKOCTHEIA curnan FY. 

B sTOM cay4yae 2KeaTeIbHO B KaHavle CBA3H HMeTh TPH Ci 
“Hada, Mpomopynonatpune Y, /u Q, npuyem curnaap /u Q nomK 


ABIATDCA JIMHCHHBIMH (YHKUMAMH BeHYHH R—Y y 2 





’ 
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Halitv aHaIMTHYeCKHe BbIPAKeHHA AIA cHrHaioB / u Q uepes 
R—Y x He MIpeAcTaBIAeT Tpyla, CCH STO NpeobpasoBaHHe 
NpOW3BOAWTb B WIOCKOCTH, rae BeKTOp R—Y nepneHAuKyapeH 
'BeKTOpy ——— u BeKTop / nepmeHaAHKyAApeH BeKTopy Q. 


Hayala BCeX 9THX BEKTOPOB HaXOAATCA B OAHOH ToUKe (6e- 
ph upetT W). Takum o6pa30m, pe3y/IbTHpylOUlMH BeKTOP, Noy- 


UCHHBIH Kak reOMeTpHYeCcKad CyMMa BeKTOpoB R—Y u—— 











» AOI- 


*KeH OBITb pa3/IOKeH HA Dpyryw Wapy OPTOrOHa/IbHbIX BEKTOPOB 
‘Iu Q, nopepHyTy!o MOA ONpeneeHHBIM yrviOM K NMepBoH nape. 

Hanpapenue ocu / B MOCKOCTH WBeTOBOrTO rpaduKa onpeze- 
JIGHO TOUKAMH IBeTOB, Yepe3 KOTOPHIe MPOXOAHT BLIOPaHHaA JBYyX- 
wBerka (puc. 16). Haneca ocb / Ha wBeTOBOH rpaduk c JIMHHAMH 
aMIMIHTYIbI WH a3bl pe3ybTHpyloulero BeKTOpa (cM. puc. 15), 
MOMKHO ONpPeleIHTb yrou MexaAy ocAamu J u R—Y. OToT yrou 
cocraBaiser 9=124°—90°=34°. Ocb Q nepnenaznKyanpya ocu J. 


CieAOBaTeIbHO, OCb Q cocTaBIneT C OCbIO ——— Takxe  yrovt 


o =34° (B cucteme NTSC yrouw npnyat paBubim 33°). JIerkKo MO2xKHO 
MOKa3aTb, UTO B 3TOM Cay4ae : 


Q=(R— Y)sin 34° 4 == cos 34°: 








[=(R— ¥) cos 34 — 2 sin 34°. 


Moactasaaa 3Hayenua sin34°=0,559 u cos 34°=0,829, nozyunM 
Q=0,559 (R— Y) + 0,307 (B—Y); (14) 
/=0,829 (R— Y)—0,207 (B— Y). 

Baume 6bl10 MOKa3aHO, 4TO, HECMOTPA Ha Ppa3/IH4YHbIe THIbI 
aTYHKOB CHIHaJIOB, MOC1e COOTBETCTBYIONIMX NepecueTOB B KaHavie 
CBA3H OOpa3yIOTCA CHFHAJIbI, NPONOPUHOHAIbHbIe BeIH4HHaM R, G 
4H B. OTH curuatbl MOryT ObITb TepecuHTaHb! B CHIHAJIbI, COOT- 
BeTCTByIoulMe BeHUHHaM J, Q, Y. Ypapuenua mepecueta onmpe- 


Je@AIOTCA TYTEM MOACTaHOBKH B BbIpaxeHuA (14) 3HaueHua Y u3 
paseHcTsB (12). B pe3y1praTe MOACTaHOBKH TO/y4uM: 


[=0,621R—0,364G—0,257B: 
Q=0,269R—0,507G +0,238B: + — © (15) 
Y=0,334R -- 0,585G + 0,081B. 

Ta CHCTeMa ypaBHeHHH OKHAa OITb 3874aHa HA BTOPHYHbIe 


NnepecueTHbIe CXEMBI R KaHa/le CBA3H, CCIM Mb XOTHM TepelaBaTb 
Bce TOM CHrHala NOAOCAMH Y4aCTOT pa3HOH WIMPHHbI. Camaa wupo- 
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Kaa MOOCa AOJKHAa ObITb OOecMeyeHa B KaHasle, B KOTOPOM He- | 
pemaetca curHat Y, a camaa y3Kai#—a curHana Q. Ecam xe | 
HMCCTCA BO3MOXKHOCTh NepelaBaTb CHIHAJIbI, HECYIMe HHopMa- - 
UHH O WBeTHOCTH, B PaBHbIX NO1OCaX 4aCTOT, TO HET HEOOXOHMO- 
CTH NepexO2uTb K ocHM J un Q. TlowHei curHat MoxeT ObITb 
OOpa3s0BaH M3 CHrHaOB, NMPCNOPUHOHAIbHEIX BeaMuuHam Y, R—Y 


Hi Ti » H Ha H306paxeHHN BCe JeTaIM Gombe ONpeZereHHOrO 





pasmepa (ompezeanemoro wImpuHHoh nosoc, MpHHATHX WIA mepe- 
AavH WBeTOBHIX HHPOPMalHi) OyAyT BOCNPOU3BOAHTBCA WBETHIMU 
(CMeCbIO TpeX OCHOBHEIX UBeTOB), a LeTaqH MeHbINe onpeeeH- 
HOrO pa3Mepa— 4epHOo-6eVIbIMH. | 


VI. Onpenenenne ypapHenuii nepecuetupix cxem 
AAA MpHeMHbIX YCTPOHCTB 


| [laa Toro uTo6bI Ha akpaHe mpHemuoro ycrpoticrsa lIpaBHJIbHO 
BOCIPOH3BeECTH IBeT, K 9/IEKTPpOZaM Tpex Tpy6oK (uM OHO 
TPeXyYeBOH) DOKHEI OLITh MOABELCHBI CHTHaVIbI Epp Eg WE 
HaxXOAAINMeCH B ONpPeeeHHOM COOTHOWeHHH. TlowHpfi curuau, 
MPHHHM4eMbIH TIPHCMHHKOM, COCTOHT M3 APKOCTHOM cocTaBAsio- 
meH Ly WH WBeTOBOH Hecyuleli, MOAY.HpOBaHHOM pa3sHOCTHBIMH 
cHrHalaMH. CurHant £, MoxeT ObITb NPHHAT HeEMOCpeACTBeEHHO Ha 


TIPHEMHHKH YepHO-Oesoro TeeBHAeHHA. 

LlpeToBaa HeCyllan, aMIIMTy2a KOTOpOH mponopuMoHatbHa 
AMHe, a tasa—HaNpaBeHHlO pe3ybTHpywuUlero BeKTOpa UBeTA, 
nonanaeT B MPHEMHHKAX IBeTHOTO TeeBHJCHHA Ha NEMOLYAATOD, 
Kya OTHOBPeCMCHHO 3a4BOJATCA KOJIeCO6aHHA ONOPHOM 4aCTOTHI C 3a- 
aHHOK (pasoh. Pa3za KOeOanui onopHow uacToTH BEIOupaeTca 
CIBHHYTOH Ha 180° oTHOCHTebHO HyjeBoh dbasbI (Ha UBeTOBOM 
rpapuke Hyvlepan casa copnanaeT c HanpaBseHuem ocu B—Y). 
EcM B MpHeMHHKe OyeT OCyUIeCTBeH NOBOpOT ONOPHOH (da3bl 
(uM casbl pesybTHpyiomero BeKTOpa) Ha 34°, nocae ReMOyJA- 
TOpa OyyT BOCCTaHOBAeHD! CHrHamb Eu Eo: 

OTH CHTHAIE, COBMECTHO C CHrHaJOM Ey, JOJDKHEI OBIT MOLaHbI 
Ha mWepecueTHylo Cxemy. YpaBHeHHA JIA MepeCueTHBIX CXEM B 39TOM 
CAyyae MOKHO ONPeACUTb, BOCIMOAb3OBaBIUHCh paBeHcTBaMH (14): 


E,=0,559 (E,—Ey) + 0,307 (E,—E,); 
E,=0,829 (Ep—E,)—0,207 (E, —E,). 


YuuTpiBpad, wTO Y=0,334R + 0,585G + 0,081B, HaxozuM: 
E,=Ey+ Q,509£', + 0,829E,; 


E,=Ey—0,629E, —0,265E,; (16) 
E,=Ey + 2,24E4—1,51E,. 
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Curnamnt Ep, Eg u E, MOryT ObiTb NOaHbI HeMOCpeACTBEHHO Ha 
YIPABIAIOWHe BICKTPOAbI IIPHEMHBIX TPyOOK. ae 

OHaKO BOMpOC BOCIPOH3BeLeHHA H306PaxKeHHA Ha SKpane MpK- 
2MHOPO YCTPOHCTBA MOET OLITh PeMIeH H HECKOAbKO HHaYe. MoxKHO. 
BOCHOAb3OBaTbCA TEM, 4TO Casa ONOPHOK YaCTOTHI CABHHYTA ‘Ha 
180° orHocuTebHO HyteBoH cbasbI (ocb B—Y). Torga na BHXOLE: 
ACMOLYAATOPA NOMYUaIOTCA HEMOCPEACTBEHHO Pa3HOCTHble CHTHAaJIbI 
Er—Ly u E,—E,, mponopywonatbube BernunnHam R—Y nun B—Y. 
JJI€LYeT OTMETHTb, UTO BCIEACTBHE BHIGOPa PaSHYHIX MACIUTAa6OB’ 
>MMHHYHEIX BeKTOpOB R—Y u B—Y xoadhdbunneutH ycuszenna 
lemonyaTopos E,—E£, u E,—EFy, oAxKHE ObITb COOTBETCTBEHHO 
)a3HBIMH. | 


Curnan E,—E,y mMoxerT 6bITb AerKO MOIyYYeH B CaMOM NpHeM.; 
10M yCTpokcTBe, Tak.kak BeKTOppl R—Y, B—Y u G—Y npex-. 
‘TaBJIAIOT COOOM CHCTeMy BeEKTOPOB, COaaHCHPOBaHHEIX OTHOCH- 
‘CJIbHO TOUKH _# 

M3 ycopuaA Oamanca WBeTOB BbITeKaeT paBeHcTBO (aA cue: 


‘CMb] C OCHOBHBIMH ILBCETAMH R, GuBbu PaBHOCHIrHaJIbHBIM . I[Be:: 
‘OM W): \ 


G—Y=—0,571 (R—Y)—0,138 (B—Y). (17) 


urHatnt E,—Ey, u E,—Ey Tak xe, Kak H OOpas0BaHHH B Opu- 
MHHKe COracHO ypaBHeHuio (17) curnan E,—Fy,, mMoryT 6nTb 
OaHbl Ha YMPaBAAIOUHe BICKTPOLbI TpexX MpHeMHEIX TPy6oK, 
KPaHb!l KOTOPBIX MOKPHITbI COOTBETCTBYIOUIHMH’ WBeETHLIMH JIIOMHHO- 
iopaMH. Ha kaTOJH Bcex Tpy6OK B 9TOM Cy4ae 2ODKeH OLITb 
onan curHat Ey. B pe3yabtaTre OMHHOOpH G6ynyT BO36yx-. 
aTbcH CurHawaMu E,, Eg u E,, ato u Tpe6yetca nia npaByap- 
OrO BOCNPOH3BeTeHHA WBeTOR. 


VII. Koppekuua HeamHefHocTH XapakTepHcTHKH 
nepelauW CHCTeMbI WBeETHOrO TeJleBHACHHA 


Bce mpuBeyenuple she pacueTH Hu npeobpasoBaHHA TI POH3BO- 
4IMCb HCXOMA H3 TOTO, YTO XapaKTepHCTHKH epeza4un Bcel cH- 
"€MBI WH OTACJIBHEIX Y3I0B €@ NPHHHM@IHCb JHHeAHEIMH. OnHaKo 
AeUCTBATCAbHOCTH 9TO He Tak. Ec xapakTepucTuKy nepezaun 
Hala H MOMKHO NOJYYHTb ROCTaTOUHO AHHEMHOM, TO Nepenaio- 
Me HW MpHeMHbIe TPyOKH MMEIOT Pe3KO BbIPAaKeHHHe HeEAMHeMHbIC 
ipaKTePHCTHKH, NO PopMe Npu6aMxKaloulMecA K CTeNeHHOL PyHK- 
iH. MozyAAWMOHHbIe XapaKTePuCTHKM MpHeMHEIX Tpy6oK j0cTAa- 
THO TOYHO AalMPOKCHMHPyWTCA Napadozon co crenenbiwo 2,4—2,8, 
XaPaKTePHCTHKH Nepeawwlux—napa6oo co creneHbiO MeHbIIe 
\HHHUbI. B cayyae mepelayH KHHO:pHIbMa MeTOOM Geryulero 
4a MOAYJAWUMOHHAA XapaKTePHCTHKA AaTUNKa O/1M3KAa K CAMHHIE. 
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Jima Toro uTOObI KayeCcTBO BOCNPOH3BeCHHA LUBETOB © ObLIO. 
O/MHAKOBLIM BHE 3ABHCHMOCTH OT THMa WaTunka CHrHaIOB (B Tex 
RaTunKaXx, Pe HCNOMbSyYIOTCA Nepemaoulue TpyOKH), TOMKHbI ObITb 
TIDHMCHEHBI CHEWHAIbHBIe KOPPeKTOPbI HeHHEHHBIX HCKaKeHHH. 
STH: KOPPeKTOPH AOJDKHbI HME€Tb XAPAKTePHCTHKY Mepewa4H, BBI- 
Pa@KalOWyIOcA Take CTelNeHHOH dyHKuHeH, NpHyem cTenmeHb Ma- 
pa6O/bl XApaKTEPHCTHKH KOPpeKTOpa OxKHA ObITh OOpaTHa cTe- 
Ne€HH MapaoO/IH, KOTOPOH BbLIpaKkaeTCA xapaKTepHCTHKa CBeT—CuHr- 
Ha Tepezaiueh TpyOKun. TakuM 06pa30M, COOTHOIEHHE CHTHAIOB,. 
NOYYCHHEIX OT TepealouleH CTOPOHHI, Nocie KOPpeKTOpa He/H- 
HEHHOCTH OKA3bIBaeTCA PaBHBIM COOTHOLICHHIO KO/10 PHMCTPHYeCCKH X 
MapaMeTPOB, 3aaBaeCMbIX CBETOJCJIHTCJIbHbIM YCTPOHCTBOM. OTH 
CHIHaJIbI MOKHO MpeOOpa3so0BaTb COFraCHO NPHBEACHHBIM BbIINe ypaB- 
HeCHHAM, IPH4eM TOYHOCTh Mpeodpaso0BaHuh Oy eT 3aBHCeTb TOIbKO 
OT TOYHOCTH TEXHHYECKOFO BHINOAHEHHA MePeCCueTHBIX CXEM, HJCH- 
THYHOCTH KaHa/l0OB H.T. 2. OHaKO 98TH CHIHaJIbl, BCE ACTBHe He- 
JIMHCHHOCTH MOJLYAUMOHHEIX X@PaKTePHCTHK TIPHeMHbIX TPyOOK, 
He o6ecneyaT TpeOyeMOro COOTHOIMeHHA APKOCTeH OCHOBHEIX 
WUBeTOB B H300paxKeHHH. MooxKHO CKOMMeCHCHPOBaTb 3TH HCKaxKe- 
HHA, YCTaHOBHB Tepex MpHeMHOH TpyOKOH KOppeKTOp HewHHel- 
HbIX, HCKa.KeHHH.. 

Bpezenne O/0Ka KOPpeKUMH HeAMHeEHHOCTH HeEMOCpeACTBEHHO 
nepeyx mpHeMHoh Tpy6KoH yCOxXHAeT U, CEMOBATEbHO, yAOpoO- 
*KaeT ‘IpHeMHHK. IlosTOMy *KeaTe/IbHO OCy WeCTBUTb npelBapu- 
TEJIbHYI0 KOPPeKIHIO HeJIMHEHHOCTH MOA /IALMOHHOH RADA D 
CTHKM IpHeMHOH Tpy OKH Ha nepemaiouleh CTOPOHe. | 

OmHako, B CBA3H C HEOOXOMHMOCTbIO YMCHbIICHHA KOJIMYeCTB 
riepenaBaeMOH HHMOpMallHH H OOeCHeYeHHA BO3MOKHOCTH’ COBME 
CTHMOCTH CHCT€M IBeTHOTO H YepHO-6e10ro TeTeBHAeCHHA, Ha BbI 
xOme MepesawoluleH CTOPOHHI AOJOKHbI ObITD CHIHAJIbI, NPONOPLHO 
HAJIbHbIe KOJIOPHMETPHYeCKHM MapametpamM Y, J u Q. (Baiure Onin 
mokasawo, 4To curHainl Ey, E, u Eg mpeqctaBaioT coOon mM 
HeHHbIe KOMOHHAIMM CHIHavIOB Eo, E. u Ez. | 7 

OuesBuHO, YTO He1b3A BBOJHTb IIPeABApHTeJIbHyIO KOPpeKUHI 
H@JIHHeCHHOCTH B yUaCTKe CX@€MBI, rae CyUIeCTBYIOT CHIHaJIbl, KO 
TOPbIG -3ATEM JOJOKHEI MOABepraTbcA HeOOpaTHMOMy JIHMHEMHOM! 
nepecuety. [lostomy CAHHCTBCHHO MpaBHJIbHbIM PeIICHHeM 93TOr 
BOMpoca ABIACTCA MOJyYeHHe Ha KAKOM-TO y4aCTKe CXeMbI CHIHa 
sop E,, Eg u Eg, BBeweHWe Ha STOM yUAaCTKe NIPpeABapHTeJIbHO 
KOPPeKUMH He@JIHHEHHOCTH MOY/JIAWMOHHBIX XAPAKTePHCTHK MpHer 
HbIX TPy6OK, a 3ATCM y2KE NPOH3BOACTBO BCeX HeEOOXOAMMBIX Ne 
pecuetos. B 9TOM cilyyae nepecueTam OyAyT HoOsBeprarbca H 
curnampt E,,, Eg u Eg, a CHTHaJbl 
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rye y—CTenmeHb Mapa6Ov/bl, KOTOPOH ammpoOKCHMHpyeTCA MOAYyAA- 
IHOHHaA XapakTepucTuKa MpHemHod TpyOKu. Curnan Ly, E, u Ey 
OyAyT O6pa30BbIBaTbCA, TAKHM OOPa30M, H3 NPeBapHTebHO CKOP- 
PEKTHPOBaHHbIX CHTHaJOB, H, B pesybTaTe OOpaTHorO nepecueTa 
B Me@pecdeTHHX CX€MAX MPHEMHHKA, Ha YMpaBAIONMe 9/1€KTPOBI 


IIPHEMHBIX TPYOOK OyAYT NOMAHbI CHTHAJIbI Es Ee i oe 


VILL BaoKk-cxeMa COBMeCCTHMOH CHCTeMbI WLBETHOTO 
Te JE BHICHHA 


Ha OCHOBaHHH BBIMNeH31I02#KXCHHOFO MO2KHO COCTaBHTb NMpPHHI- 
(IHaIbHYy!O OOK-CXeMYy Tepesaiouleh wacTH COBMeCTHMOH CHCTEMBI 
WBeTHOrO TemeBuzeHHA (puc. 17). 

LIBeTOBLIG XAPAKTEPHCTHKH CBETOACAMTCIbHEIX YCTPOHCTB CTY- 
\MHHOM KaMepbl MH TeleqMampoeKTopa c OeryUiHM Jy4OM BbIOpaHEl 
rakuM oOOpa30M, 4TOOH OGecnMeuvTb Ha, BIxOMe curHaIH Ly,, 


Sve Ez, Avia KOMMeHCalHH HCK€4KeHHH, BHOCHMBIX 3a C4eT He- 


IMH@HMHOCTH XapPaKTepHCTHK CBeT—CHTHa Tepexaiomux Tpy6oK 
TYIMHWNOH KaMepbl, ClyKAT KOPpeKTOPH! yz. B mepecueTHEIX Cxe- 
sax JT, u /1, curnaut Fy,, Ey, u Ez, WpeoOpasyiorca B CHIHAaJIbl 
co 

~R? EG U Ey: : 

Ec B KaueCTBe JaTYHKa CHrHaJOB HCNOb3yeTCA Nepesarollad 
mimapaTypa CHCTeMBI IBCTHOTO Te/IeBHACHHA CO CMCHOH IBeETOB NO 
(OSIM COBMeECTHO “C ycTpOHcTBOM Nepe3sanHcH, TO MOJyuaemMble 
urHatpt Ey, E, u E, upeo6pasyiorca. 8B. chrnatnl Ep, Eg u Ep, 
; mepecueTuprx cxemax /7/s, 

- Takum o6pa30M, B KaHaJI CBA3H, H€3aBHCHMO OT.THMa 2aTunka, 
loctymaioT curHatbl £,, Eg u Eg. 

STH CHrHaIbl NOCTYMaloT Ha NPeABaPHTebHbIM KOPPeKTOP He- 
HHCHHOCTH MOLYJIAMHOHHEIX XAPAKTEPHCTHK IIPHeMHBIX TPpyOOK (7). 


locae KOppekTopa curHaab Ep, Eg u Ep, B MepecueTHbIX CxXeMaXx 
peoOpasyiorca B curHatn Ey, E, u Eg B COOTBETCTBHH C ypaB- 
CHHAMH 


E},=0,334E, + 0,585E, + 0,081E,; 
E,=0,621E, — 0,364E, — 0,257E,; (18) 


Eg=0,269E, —0,507E, +0,238E,. | 

Curnatnt E, u Ey moctynaiwrT Ha CnelMaIbHble PHAbTpHI, Orpa- 
1UMBaIOWIHe NMOJOCY YaCTOT K@xKOrO H3 CHTHaOB AO onpeye- 
sHHOM BeIM4YHHEI (MO0Ca YaCTOT WIA CHrHaia Q MeHbINe, 4eM 
Id curHana /), H 3aTeCM HA MOAYAATOP, Te MOMYAMpyloT ABe 
‘BuHyTHIe Ha 90° oAMHAaKOBLIe NOAHeCyLIHe YAacTOTH (KBaMpaTyPp- 
id MOAyauna). Tlocre MOLyAATOpa WBeTOBAA NOAHeECylaA CMe- 
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WIMBaeTCH C APKOCTHHIM CHFHaIOM HM Ha BEIXOJ@ CM@CHTEIA MOvy- 
 yaeTCA NOJHHA curHat. CiaenyeT OTMeTHTb, 4TO (pa3a ONOPHOHK 
YaCTOTH OJ2KHA COBMagaTb Cc da30H BexTopa (B—Y), T. e. 
OTCTaBaTb OT (ba3Ht BeKTOpa / Ha 56°. 

BapwanTb 6/JIOK-CX@€MbI TIPHEMHOTO yCTpOHcTBa MpHBeeHbI Ha 
pue. 18 u 19. Tlo cxeme puc. 18 BugHo, To curHaa Ey, BHIZe- 





Boicoxnovacmomuan 


Puc. 18 


JICHHBIG H3 MOHOTO, H BOCCTAHOBJICHHHIe B JEMOYIATOPe CHrHaVIbl 
E, u Eg moctynaior Ha mepecueTHy!o CxemMy IT,, Te MepecuuThl- 


BaloTCA B CHIHAJIbI Es E, u E,. STH CurHatbl nogawrTca Ha yn- 
PABMAIOWHE SICKTPOMb! SPeX MPHeMHHIX (HH Tpex1ly¥eBon) Tpy6OoK. 


S 
R 
g 2 
NS 
Ss 
§ 
g 





Bo BTopoM sapHaHTe 6,IOK-CXeMbI MpHemHoro ycTpokcTBa 
puc. 19) mocie BeMOZyAATOpa NOMyuaeM CHTHAVIbl E,—Ey ¥ 


—[Ex—Ey]. YculenHe B BeTBAX JCMOAYAATOPA TO/IXKHO OBITS 


f ? » f / 
\A3/IMYHEIM, C TEM YTOOL! NowyuuTs curuamn E,—Ey nu E,—Ly. 


‘HTHal E,—E, MOKEeT 6bITb NOJyUeH, HCXOZA H3 yC/IOBHA 6a- 
aHCa WBeTOB OTHOCHTebHO WBeTa W, T. e. 


F,—E,= —0,571 (E,—E | — 0,138 (E,—E,). 
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Bce Tp pa3HOCTHBIX CHrHada mMocTynaloT Ha YHPaBIAIOULMe 91eK- 
TPOABI COOTBETCTBYIOWMX HPHeMHEIX. Tpy6ok. Ha kaToaH Tpy6oK 


noqaetca curnat Ey, CreqopatTebHo, JOMHHOWOpE! IIpHeMHEEX Tpy- 
60K BO36yX1alwTCA CHrHalamMu 


? 


(E,—Ey + Ey\'=E,: 
(Eg~Ey + Ey\'=Eg: wy) 
(E,—Ey + Ey |"=Ep. 


TakuM .06pa30mM, c TOUKH 3PCHHA KayecTBa BOCNPOH3SBeZeCHHA 
WBeTOB O6e€ OJIOK-CXEMBI PABHOLCHHHI, XOTA C TOUKH 3peHHA TIpo- 
CTOTHI MpHeEMHOrO ycTpolicTBa MmpenmMyulecTBo CHERYET OTRATb BTO- 
pol (puc. 19). : 

SakaloueHne 


CaelyeT OTMETHTb, 4TO B aHHOM paOoTe He MpuBezen ananu3 
MCKaxKCHHH APKOCTHOTO CHTHa/la, MpHHHMaeMOro Ha MpHeMHHKU 
HePHO-Oe0rO TeNeBHACHHA, BCIEACTBHE BBEeHHA NpexBapUTesb- 
HOH KOPPeCKIUMH HeJIMHEHHOCTH MOJLYJIALLMOHHBIX XapakTe PHCTHK 
nepenaioulux Tpy6ox. He paccmorpeu ene paz Bompocos, cBa3aH- 
HBIX C BBEJCHHEM IPC ABapHTeIbHOH KOPpeKUHN. 

Kpome Toro, B HacToalee BpeMA MQKHO TIP€AMOMaraTb, 4TO 
UBETHOE TEJICBH3HOHHOe H300paxKeHHe, MOIHOCTbIO OTBeYAaIOULee 
YCIOBHIO H3HOJIOrHYeCKH TOUHOTO BOCNPOH3BEeHHA WBeTOB, He 
ABJIACTCA ONTHM@JIbHBIM C TOUKH 3PeHHA 3pHTeBHOrO BOCIPHATHA, 
T. €. XapaKTePHCTHKA NepeayH CHCTeMbI JIA NOyUeHHA ONTH- 
M@JIbHOrO H300paxKeHHA HE JOJOKHA OITh AMHeLHHOR. 

IlostoMy B AaibHeliuiemM HeEOOXOZHMO, Hapany Cc INHPOKOH m0- 
CTaHOBKOM SKCMEPHMeHTaJIbHEIX pa6oT, mpoBecTHu TeOpeTHYeCKHE 
aHaJIH3 CHCTEMbI C YYeTOM BBECHHA NpeABapHTeJIbHOH KOppeKLUNY 
H C yueTOM HeJHHEHHOH XapaKTepHCTHKH Mepezaun. 

AsTOp BbIpaxkaeT mpH3sHaTebHocTb A. M. XalpuHy | 
7. A. Wkaopepy 3a pay KpuTuuecKux 3aMeuaHHit, BHICKa3aHHEL) 
MMH pH NOJrOTOBKe pyKONHCH K MeyaTH, H G6waromapu’ 
HHK. P. E. Bpywosy 3a noMOUb MpH mpoBeqeHHH HeKOTODBI? 
pacueTos. 
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Hxxenepa B. M. 3YCMAHOBHY u P. A. BPYHOB+¢ 


ONPENEJIEHHE PASMAXA CHIFHAJIA IPH KBAJIPATYPHOF 
MOAYJISLHAW NOJAHECYUWEK B CHUCTEME LBETHOrO 
TEJIEBH EHH 


B ctaTbe fan ananu3 BOSMOKHOCTH BOCNPOHSBeNeHHA pa3saHUHDIx LBeTO! 
MPH HCNOIb30BaHHH B COBMECTHMOM CHCTeMe UBETHOrO TeHeBHACHHA paluonepe 
“AaTYHKOB, MPHMCHAIOUIHXCA B YepHO-6enOM TCC BH3HOHHOM BeUlaHHH. | 


iia Toro uTo6n BOCHPOH3BECTH H@ 3KPaHe MpHeMHOroO yCTpoH: 
CTBa I[BETHOe H306paxeHue YAOBNETBOPHTeJbHOrO KayecTBa, cno- 
co6 nepezayn WBeTOBLIX HHPOpMauHH no 2Dupy omen OGecre- 
4HTb MHHHM@JIbHBIC HCKaXKeHHA Tepe aBaeMBlx ILBETOB. 

Tipu Teesu3HoHHoM BCINaHHH APKOCTb H UWBeETHOCTh OTIC/IbHBID 
OObEKTOB MepeaBaeMBIX CLLeH MOryT ObITb CaMbIMH pa3/IM4GHEIMH 
IIpenno10xuM, uTO Ha O6beKTe CO3qaHa PaBHOMeDPHaA OCBeLLeH- 
HOcTb. Tak Kak npH nagzennu AY4MCTOH 9HEPrHH, H31Tyyaemoll Ka- 
KHM-TO HCTOUHHKOM, Ha OKPalllCHHy!0 MOBEPXHOCTb, B OTPaxKeHHE 
NOTY4aeTCA OCa61eHHOe U3uy4eHHe ¢ APYTHM WBeTOM, TO OTHO- 
CHTCJIBHBIC APKOCTH OTICAbHBIX QICMEHTOB O6beKTA onpeeatcs 
KoopPuuneHTaMH APKOCTH. 

Ecam CuHTaTb, 4TO: HCTOUHUK HCMYCKae€T BCE JVIMHbI BOJIH BH- 
AHMOTO CHEKTpa H OObEKTHI MOryT HMeTb JIOGBIE MOPMbI KPHBBIX 
OTPaXKeHHA, TO OYeBHAHO LBeETHOCTH OObeKTOB OyayT m06nIMU 
IipH 8TOM KomMUeCTBa LBeTOR OYAYT pa3IH4HEI u 3a Mepy KO.IH- 
TeCTBa WBETAa ECTeECTBEHHO MpHHATb B PacCMaTpHBaeMOM culyyae 
HHTCrpabHHh Koadpuunent APKOCTH, OMNPeeAIOWMA ApPKOCTE 
OTpaxKeHHOrO nyyKa. 

Kak H3BeCTHO, OAMH H TOT xe BET MOKET OBITb TOwy4er 
Oe€CKOHEYHO 6ONbUINM 4HCOM CHEKTPaIbHBIX cocTaBoB. Ecau no- 
JIOKUTb, 4TO KaKOH-TO UBeT F ce KOOPAHHaTaMH x, Y NlOwy4er 
IPH OCBEMIeCHHH NMOBEPXHOCTH, HMeIOIeL CHEKTPaJIbHBIH KOadDu- 
WMCHT APKOCTH Fr (A), HCTOUHHKOM CBeTa Cc CNEKTPaIbHEIM pacnpe- 
ACM€HHEM aHepruu P (A), TO O6uUt KOSPPHUKEHT APKOCTH 93TOL 


NOBEPXHOCTH Oy eT 
750 


Fa y (A) (A) P(A) dh 
 —— 750 5 (1) 
Sym Pama 
400 





THe Y—YACIbHbIA KOMMOHEHT, COBHaTawlUlnH C KPHBOH BHZHO- 
CTH U(A). 

OHakO MOyyeHHoe 3HayeHve r He ABJIACTCH MAKCHMAJIbHC 
BO3MOMKHEIM Ja wpeta F (x, y), Tak Kak MOxHO MPC ACTaBUTE 
ce6e NOBeEPXHOCTb C KpUBOL CHEKTPaIbHOrO paclipexeleHua aApKo- 
CTH Yr, (A), Bce opaMHaTEr KOTOPOH NPONOpNHOHaTbHO yBeM4eHE 
OTHOCHTEIbHO OPHHAaT KpHBOH (A) [ecaH 3HadeHHe Fares <1]; 
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_ _MoxHO OKa3aTb, YTO MAKCHMA@/IbHBIM KOSPMHUHEHTOM APKOCTH 
“JIPH MaHHOM WBETHOCTH OTPaxKeHHOrO u3z1yyeHHa SyzeT OO1a1aTb 
‘TAK HAa3bIBaeMad ONTHM@/IbHaf MOBEPXHOCTb, T. €. TOBE PXHOCTb, 
MOrAOWalollad MOAHOCTbIO OAHY YaCTb CHeKTpa H oTpaxkalolaa 
MOJIHOCTbIO Apyrylo YacTb. 
- BesycaoBuo, TaKHe OMNTHMAJIbHBIC MOBEPXHOCTH Pea/IbHO He Cy- 
WIECTBYIOT, OAHAKO NpOBeeHHe Wa/ibHeHwmero aHaiH3a He OCHOBAa- 
HHH pacCMOTpeHHA UBeTOB ONTHMA/JIbHHIX H3/IyYeHHH MpeACTaBAeT 
‘wHTepec, Tak Kak TIpe/bABAACT 6omee wecTKHe TPeOOBaHHA K CH- 
cteme nepegauu. Ecau cnocoé nepemaun WBeTOBOH HHPoOpMallvn 
10 spupy NO3sBOAHT MepeAaBaTb C MUHHMa/IbHbIMH HCK@2KeHHAMH 
WBeTa ONTHMAJIbHbIX MoBepxXHocTeH, TO TEM CaMbIM 6ymeT o6ec- 
neyeHo BOCIpousBezeHHe Ha H300PaxKeHHH UBETOB BCex BO3MOXK- 
HEX MepeswaBaeMbIxX CieH (MpH paBHOH OCBeILLeCHHOCTH O6beKTOB). 
Ec paCCMaTpHBaTb OMTHM@IbHBIe MOBEPXHOCTH, TO CHEKTPaJb- 
HbIe XAPAKTEPUCTHKH UX APKOCTH oONpeseTATCA MIMHOM BOAH Ay 
u \,, IpH KOTOPbIX KpHBan © (\) wMeeT CKa4KH OT HyAA K CJH- 
Hue (A,) H OT CAHHHI[bI K HYy/II0 (A4,). Ha yuacTKe cieKTpa Mex JY 
A, HW Ohg AOUKHO OnITD 7 (A)=1=const. Ha mpoTaxeHHH BCel OCTa/Ib- 
Hoi 4wacTH BAgHMOro cmeKTpa 7 (h)=O (Kpome yuacTKa hy Ag). IIpu 
9THX YCOBHAX, T. €. AJA ONTHMAIbHBIX MOBepxXHOCcTeH, KOOPAHHATHI 
‘peTa OTPaxKeHHOrO H31yyeHHA HW CTO o6ulHH KOIMUNUHeHT APKO- 
‘CTH MOryT ObITD OMpeseeHbl CeTY!OUlUM o6pa3som: 


X oot = (x (x) P(X) d (0): 


Yoni oe 


- 


2 


y Q) P(A) dh; (2) 


o> 


2 


Zom= \ Z(A) PQA) a, 


Ay 
J y (4) P (A) dh 
F opt 7 an ’ (3) 


{ Fa PQ a 
400 


rae x (4), y (A) w 2 (A) — yaeabHble KOMMOHEHTHI HS/1yNeHin c 
WIMHOM BOJHEI 4 

IIpHHumaa cieKTpabHoe pacipeseieHHe JYUMCTOH , SHEprHH 
uctouHuKa P(A) COOTBeTCTBYIOWMM pacripeseieHHio SHEprHH B 
cneKTpe u31y4¥eHHA aOcO/IOTHO YepHOrO Tela IIpH Temilepatype 
4800°K (ucrounuk B) wu nosarad pasivuHble 3HaueHHA hy H Ag, MO 
dopmyam (2) u (3) MOxHO ONpeAeAMTb KOIPPUUHEHTH APKOCTH, 
COOTBETCTBYIOUHe Pa3IHYHEIM IBeTHOCTAM ONTHMADHBIX M3/1y- 
ueHHH. 
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2 Bocno.1b30BaBUIHCb HOYYCHHBIMH Pe3y/IbTaTaMH, MO2KHO nO- 
‘ POHTb KPHBBI€ WBeETHOCTeH ONTUMA/IDHBIX H3JIyYeHHH, T. e. reo- 
eee M€CTa TOU€K Ha WBeTOBOM rpadpuKe MKO, coortsert- 

NOCTOAHHBIM 3HAYeHHAM KO9 
oo A PPvUHeHTOB sApKocTu 





a ae ar ce me 


Puc. 1 


Ecam B TeazeBH3HOHHO CTYNHH Ha OObeKTe nepeszaun co3nana 
PaBHOMEPHad OCBELLEHHOCTb, NpHueM CHEKTPaJIbHBIH COCTaB u3vIy- 
aaa ay mary hg pacmpeyzeenHio SHeEprHH B cneKTpe ee 
sree Sasa y=0,352), To coornomenua KOS@PHUHEHTOB 
Leas X S€MCHTOB OObeKTA ONpeeAT OTHOCHTeIb- 

HNC€CTBA OTPaxKeHHOTO OT HHX cBeTa. Cie OBaTeJIbHO 
KPHBBIC, MPHBeAeHHHIe Ha pc. 1, no CyWecTBy MpeactaBarsioT co- 
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6oii MAKCHM@/IbHO BO3MO2KHBI€ OTHOCHTC/IbHBIe APKOCTH (Y=const) 
pa3/IMYHEIX WBETOB pH PaBHOMEPHOM OCBCLICHHH O6beKTA CBETOM 
‘ucrounuka B, IpHueM ApPKOCTb Ge0rO NPHHATA 3a CAHHUILY. 





08. 0% 08 QW  O7% 


Puce. 2 


°B paccMaTpHBaeMOM BapHaHTe COBMeCTHMOH CHCTeMHI LW BeETHOFO 
reyI@BHICHHA NOJIHBIM CHTHa/I MOKET ObITb 3aMHCaH, Kak 


M=Y+Acos(ot+8), (4) 
we Y—ApKOCTHHIA CHrHal, ; ; 
A—aMMVIuTy1a MOAYIMPOBaHHOH WBeETOBOM nozHecymen. - 
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Ilo pacuetam apropos 
) » CHTHAT MOJYAHPOBaHHOK UBeTOBOR nor- 
HECyuleH ONpeweaseTca ypaBHeHvem 2 


A cos (wt+6)=1,71 [0,315 (Z—0,85Y) sin (wf—29°) + 
+ (X—0,99Y) sin (wt+-89°)], 


| eee ee 
A=1,71 VY [0,315 (Z—0,85Y)|?-+(X—0,99P)2, (5) « 





Q4 Q5 G6 G7 & 
Puc. 3 


Bocnoapsosasuiucb puc. 1, MOKHO mA pada TOUeK LWBeTOBOrO 
rpaduxa (x, y) ompenenuTb 3Hayenua pBemnuuH (X—0,99 Y) u 
(Z—0,85 Y) wu nocrpouts B maocKocrH IBETOBOrO rpaduka cemeli- 
cTBa KpuBbIx (X—0,99Y )=const (puc. 2) x (Z—0,85 Y)=const 
(puc. 3). Jlanee za mo6oro usera (*, ¥) MOxHO H3 ypaBHeuua (5) 
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erkO ollpezeauTb, BetHuuHy A, Nomyyan HS rpadukos puc. 2 Hu 
3nauenna (X—0,99 Y) u (Z—0,85 Y). | 

B pesybrate Takoro pacueTa MOXKET 6HITb TIOCTPOeHO B TVI0- 
KocTH UBeTOBOrO rpaduKa cemelicTBo KpHBbix A=const (puc. 4) 





a+ oo Ob 07 
Puc. 4 


. Tak Kak MOJIHbI CHrHasl B CHCTeMe BhIpawKaeTCcA yPpaBHCHHEeM (4), 
“WHTepeCHO MOCTPOHTb CeMeHCTBa KPHBBIX M,=Y+A=const u 
»=:Y—A=const. Taxwe KpHBbie MOryT 6bITb MOCTPOeHHI, eC 
CHOoIb30BaTbca rpaduKamu puc. | H PKC. A. 

Cemelfictso xKpuBHx M,=const mpHBewqeHO Ha pic. 5, a 
=-const—ua puc. 6. 

M3 paccmoTpeHHaA MocieqHuxX ABYX rpajukoB caezyeT, TO 
u6onbuiee 3Hayenne M,=1,30 nomyyaetca mpu mepewaye Beta 
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4KEVITOYO ONTHMAIBHOTO M3ly4eHua JAK c KOOpAMHaTamu x=0,340 
y=0,580 (puc. 5) 4 HauMeHbuIee sHayeHHe M;=—0,25 cootser 
i a CHHErO ONTHMAIbHOTO u3tyyeHHA C (x=0,150 
y=0, 7 | 





«Ga G3 4 05 G6 Oz 


Puc. 5 


EcJlv MpHHATb 3a CAMHMLLY CurHasa mp nepezayue Oeoro wBeta / 
TO, CTCHOBATEIbHO, YTOOL! OOeCHeYHTb MpaBHJIbHy10 mepenauy 
BOCNPOHSBEACHHE Ha 9KPaHe MPHEMHO"O ycTpolictTBa WBeTOB JX x | 
COOTBETCTBYIOINHE CHIHaJIbI JOJ2KHbI BOAHOM Cily4ae 6bITh Ha 30: 
BHINe ypOBHA ,Oetoro“, a B apyromM—Ha 25% Hyxe y Posi 
»T€PHOrO’. ITO MOXKHO H3806pa3sHTD rpaduyeckn (puc. 7). 

PaccmarpuBasd puc. 7, MOKHO CaeaTE BHIBO, YTO MPH paBHe 
OCBEULCHHOCTH OOBEKTOB CaMbIM KDPHTHYeCKHM C TOUKH 3peHl 
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IPaBHAbHOM WBeTONepewayH ABAACTCA WBET WeTOTO ONTHM4J1b~ 
HOrO H3J1yueHHa. : 

Tlaa nepenauu sToro WeeTa 6e3 HCKaxKeHHA HeOOXOZMMO COOT- 
BETCTBEHHO VMCHbIIHTb KOSPDNUHEHT MOAYIAUMH NpH mepewave 





of Ge 43 G4 05 Q6 q?7 
Puc, 6 


afOro TaK, UTOOb! NpH Nepesaue MAKCHMAaJIbHO APKOTO Ke/ITOTO 
\IA AMIVINTYZa HecylleH YacTOTh..He CHHKalaCb HHKE AONy- 
“HMOH. 

OnHako CledyeT OTMETHTb, YTO B JeCHCTBHTE/IbHOCTH ONTHMAaJIb- 
sI@ MOBEPXHOCTH He CYUIECTBYIOT, 4a KOIPMUUNEHT APKOCTH JII0- 
oH peambHoH noBepxHOcTH r OyeT Bcerda HAWKE, YEM Popz. Ilo- 
‘OMY TIpeACTaBAdeTCA BMOTHe BOSMOXKHBIM (IPH yCOBHH MpH- 
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OM3HTCIbHO paBHOH ocBelleHHOCTH Me peaBaeMOH CEH) B CH- 
CT€ME€ IWBeETHOTO TeJICEBHICHHA UCNOAb30BATb paquonepexatunkn, 
HPHMCHAIOWMeCA MPH CTaHAapTHOM uepHO-6er0M Te/1€ BASHOHHOM 
BelWlaHvs | 
t 
0 


Ypobene 20cau. umny Neca 


a | (ee 








(AINE! 
ly 
AIM 


ABTOPEI NpH3HaTezbHH A. M. XaMuny 3a WeHHbIe yKa3aHus 
CHEaHHBIe HM B MpOlecce NOATOTOBKH pyKONHCcH K HeuaTH. 


Ypobeus benoeo 


Puc. 7 


AHTEPATYPA 


1 FLJ.Bingley, KoaxopuMertpua B UBeTHOM TexeBugenuu, ,Proc, IRE“, 195 


vol. 41, Ne 7, pp. 838—85]. 
2,M. M. lypesua4, Liner un ero H3MepenHe, AH CCCP, 1950, 


Cratba noctynuna 4/III—4/V 1956 r. 


Huw. H. 11. TPHPOHC 


TEPMO3JIEKTPHYECKHA BATTMETP BOJIbILOL 
MOILHOCTH AEWMMETPOBOrO AWANASOHA 
B cratbe onucana KOHCTPYKUMA WM H3N0KEH MPHHYHN AelictBua Tepmosae 


TPHYCCKHX BaTTMeTpoB, I[puBeqen MeTOA rpakyupoBKu HM Mana oLeHKa norpe 
HOCTH H3MepeHua. 


7to nlocleqHero BpeMeHH AIA M3MepeHUA GObLINX MOLIHOCTE 
B ACKMMCTPOBOM MMaNa30He IPHMeHAIHCh AMOAHEIE BOJbTMeTE 
M HSMCPHTCH MaJIbIX MOWHOCTeH (TepMHCTOPHBIe MOCTH c geq 
TeJIAMH C. B. 4.). | 
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Vismepenve MOUHOCTeH AHMOAHEIMH BOJIbTMeTPaMH = COMPAKCHO 
CO 3HANHTC/IbHBIMA TDYHOCTAMH H aeT MaJlyIO TOUHOCTb H3Mepe- 
HHA, TPYHHOCTH MpHMCHeHHA AMOAHEIX BOJIbTMETPOB 3aKOUAlOTCH 
nmpex ie BCero B TOM, ITO MMH MpOHSBOAHTCA H3MCPCHHE » THKOBEIX © 
3HaUeHHA Hapa KeHHA (CEOBATEIbHO, WIA H3MEPCHHA MOY AMPO- 
BAHHBIX KOMe6aHHH WIM KOMeOaHHA MCKaKeHHOH POPMBI AMOAHEIC 
BOJIbTMeTPLI IPHMCHATh HEBOSMOXKHO). 


Ha TOYHOCTh H3MepeHHH AHOAHDIMM BOJIbTMeTpaMH BANAT PAA 
Ce LYIOWHX PaKTOPOB: | 
BeqHuHHa KOSdduUHeHTa CTOAYeH BOMHH, 

BIHAHHe COOCTBEHHEIX MWapaMeTPOB AHORA, 

BPeMA NpOwMeTa 3/IEKTPOHOB, 

BeJIMUHHAa H3MePAEMOFO HaMpPAXKCHHA, - 

NOrpeWIHOCTbh HHAHKAaTOpHOro mpHoopa, 

MOPpellHOCTh PpaLyHPOBKH M0 NOCTOAHHOMY H NepeMeCHHOMY 
TOKY BHICOKOH 4acTOTH. 


[Ipexea no uacToTe OrpaHHdMBaeTca CO6CTBEHHOH pesOHaHcHonw 
WWIMHOM BOHE! WHOA. BerM4nHa MOPpeLHOCTH H3MePeHHA HallpAwKe- 
HHA IPH yauHOh KOHCTPyKUAH H XOpOUIeM COracoBanuH (K < 1,1) 
MoxeT ObITh Nopayka 8—10%, a NOrpeIHOCTh Mp u3MepeHHH 
moiwHocTHu—15—20%. TIpupegzenHbie Bbiille cooOpaxeHHA MOACKa- 
3HIBaIOT, UTO MPHMeHeHHe AMOJHEIX BOJIbTMCTPOB JWIA HSMCPCHHA 
MOLLHOCTH B J@WMMeTPOBOM Hana30He OFpaHH4eHO MH He o6ecne- 
uuBaeT Tpe6yemMoH TOYHOCTH H3sMepeHHH. 


Vismeputeru Masbx MOUHOCTeH AelHMeTPOBOrO AMalasOna— 
repMHCTOPHble MOCTHI C AeAWTeAAMH C. B. ¥.—MOryT NPHMCHATHCH 
4 JWIA W3MepeHHA GObUIOM MOULHOCTH. OHaKO OCHOBHEIM HeJO- 
*TaTKOM TEPMHCTOPHEIX MOCTOB ABAACTCA CH/IbHaA 3aBACHMOCTb 
frOUuHOCTH H3MCPeHHA OT BIHAHHA KOMeOaHHH TemMepaTypbl OKPy- 
Kalolel cpeaH. IipuMeniemMad KOMMeHCalMA TEMMepaTy pHEX BIMA- 
iu paOoTaeT yLOBCTBOPHTEAbHO B OF PaHHYeHHbIX MpeAe ax TeMIIe- 
yatyp (oT+ 10 m0 -+ 30°C). CrenoBaTeIbHO, B CIOKHEIX KIMMATH- 
IeCKAX YCAOBHAX NpHOopEl sTorO THMa paboTaTb He MOTYT. Kpome 
roro, 3/I@EMCHTHI MpHOopa, MpewHasHayeHHHle JVIA TemnepaTy pHOH 
(OMMCHCALMH, HECKOJIbKO yYCJIOKHAIOT OOWyIO CXEMY H KOHCTPYK> 
ilo npu6opa. B nacTosamee BpeMA TEPMHCTOPHbIe MOCTHI ABAAIOTCA 
1aH6o71ee TOUHHIMH MpHOopaMHu AIA H3MEPeCHHA MaVIbIX MOILHOCTeH 
- B. W., HW OTICIbHEIe OOpasuEl MOryT OG6ecneyHTh u3mMepeHHe 
: TOPpewHOCTbIO, He Npesblmalomeh 10%. ITpumeHeHHe COBMECTHO 
: TEPMHCTOPHEIMH MOCTHKaMH nemuTeleH c. B. 4. DIA H3IMePeHHA 
SObINHX MOWWHOCTeH yBeM4YHT MOrpeulHOcTh u3smMepeHuaA JO 10%, 
‘aK Kak rpallyHpoBka eHTeeH BHECET ONOJIHHTCJIBHYIO HETOX- 
[OCTb. 


OnucripaeMbI HHKe TEPMOSIEKTPHYECKH BAaTTMeTp pa3spa0oTaH 
ia IPHHUMNe MpecOpasoBaHnA 9HEPIHH C. B. 4. B TeMIOBYI. Visme- 
\eHHe MOLMHOCTH NPOHSBOAHTCA M0 TeNIOBOMY acpdekTy C MOMOLLbIO 
jarapen nHpepeHuHatbHEIX TepMonap. 


OOP WN 
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[IpHHWMMMabHaa Cxema TEPMOSACKTPHYECKOFO BaTTMeTpa TuNAa 
TOB-1 mpupeyena ua puc. 1. 3necbh o603HateHO: 

]—cneivatbHoe Harpy30uHoe COMPOTHBJIGHHE, B KOTOPOM BBIe- 
JAAACTCA H3MCPACMAA MOLILIHOCTH; 

2—9KBUBaeHT Harpy304HOrO CONPOTHBJeHHA, MpeqHa3snayen- 
HB WIA TpalyMpoBKu mpu6opa; 

3—TeMIOM301ALHOHHAN Meperopomka: 

4—OaTapea AudepenuuabHblx TepmMonap; 

5—BHeMHHi TENOBOH 9KPAH—KORKYX mpH6opa; 


Bx0d PCBY. 





O-—WHIHKAaTOp TepMoToKa; 

/—YHIMKaTOp TOKa HH3KO YacTOTH: 

S§—noTeHuuomerp. 

 TIpu nospimenuu Temnepatyppt na HarPy304HOM COMpOTHBVIeHH) 
ACUMMETPOBOrO AMalia30Ha B WeNH TePMONap BO3HUKAaeT Te PMOTO! 
ONPeCAeCICHHOrO HallpaBIeHHA, MPOMOPMMOHAIbHbI KOJIMYeCTBY Tep 
MONWap WH BeIMUMHE pasHOCTH TemMepaTyp Ha Harpy304HOM CcOnpo 
THB.KCHHH HW Ha eCrO 9KBHBAVIeCHTE. , 

[pu mpesbiuienun TeMnepatypbI SKBUBAa/IEHTA Hall TemMMepaty poi 
HarPySOuHOrO CONPOTHBCHHA C. B. 4. B WeNH TepMonap MoaBuTc: 
TOK OOpaTHOrO HampaBwieHua. IIpn ycraHosKe PaBHOrTO KOVIHUeCTB. 
OAMH@KOBBIX TEPMONap Ha HAlrpy304HOM CONpOTHBAeHHH 4H er. 
OKBHBAICHTe BEVIMYHHA HM HallpaBeHve TepMOTOKA 6yLyT mponog 
HHOHAJIbHBI KOVIMUCCTBY YCTAHOBJICHHBIX TEPMOMAP H PasHOCTH TeM 
fepaTyp Ha HX NOBepxHocTax. BewHunnHa wu HallpaBenue TE PMC 
TOKA OTME€4aIOTCH HHAHKATOPOM, BKJIOYCHHBIM B Ienb Te pMonar 

QHEPrHA Cc. B. 4Y., BLINeHBUIAACA B Harpy304HOM COrpoTHBeE 
HHH, HW SHEPrHA BICKTPHYeECKOFO TOKA HH3KOM 4ACTOTHI, BEILeTHY 
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WWaACA B IKBUBAJICHTe, PACXOAYIOTCA Ha MOBBIMeHHe TEMMepaTy pbl 
HAarpy3O4HOrO COMPOTHBeHHA WH eFO 9KBHBAaJIeHTa H Ha TeMJIO- 
orgauy okpyxalomel cpeme. Uepes ompezeneHHoe BpeMA HOcIe 
BKJIOUCHHA MpH6opa HacTYNHT TeMOBOe PpaBHOBeCHe MeKAy NOL- 
BOAMMOM aHeprvelt c. B. 4. HW TeMOBOH sHeprHen, oTAaBaeMOn 
Harpy3O4HBIM COMPOTHB/IEHHEM OKPyKalollen cpere. I1py TeMIOBOM 
paBHOBeCHH TeMMepaTy pa Harpy3O4HOrO COMPOTHBJICHHA CTAHOBHTCA 
TOCTOAHHOH, H BeIMYnNHa ee OyeT OTNPeTeJIATbCA MOLIHOCTbI, 
OMBOAMMOM K Harpy304HOMY COMPOTHBJeHHIO. Ce 20BaTebHO, 
remiepatypa Harpy304HOrO COMPOTHBVICHHA H MOABOAMMad K HEMY 
MOIHOCTb C. B. 4. OYAYT MPONOPIUMOHAJIbHbI BEHYHHE TEPMOTOKA 
B wenu 6aTapen AudepenuMabHLIx Tepmomap. IlpuBeweHHble BbILIE 
coo6paxkeHuA MO aHaOrHH MOryT ObITb OTHECEHbI HW K SKBUBAICHTY 
pH NOABeAeCHHM K HeMy SHEP TOKa HH3KOHM 4aCTOTHH. 

TakuM O6pa30M, BeJIHM4HHA MOIMHOCTH C. B. 4. MOKET ObITb 
onpemeeHa 10 BeJIHYMHe MOIWHOCTH TOKA HH3KOH YaCTOTHI, BBIAC- 
NMBWeHCA B 3IKBHBAICHTe, MPH YCJIOBHH OTCYTCTBHA TOKA B Wey 
repMolap, paBHOrO KOmH¥eCTBA TEPMONap, HX HACHTHYHOCTH H pa- 
BEHCTBA TIOBEPXHOCTeH OX/aKACHHA HarPpy304HOrO CONPOTHBJeHHA 
H 9KBHBaJIeCHTA. ; 

Msmepenne MOUIHOCTH C. B. 4. MO MeTOAy OaaHca TeMMepaTyP 
Harpy3O4HOrO COMNPOTHBJCHHA HW eFO 9KBHBAJICHTA, BCE ACTBHE 3Ha- 
IHTCJIbHOH TeMIOBOH WHeEplnH, TpeOyeT JJIHTeIbHOTO BPeMEHH. 
[isk COKpalleHHA BPeMeHH HeEOOXOAMMO TIpOHsBecTH TrpadyHpoBKy 
mpHOopa, CHAB KPHBylO 3aBHCHMOCTH MoKa3saHHit mpH6opa, BKJ1i0- 
J@HHOFO B WeMb TEPMOMAP, OT BEAHMYHHEI MOUHOCTH TOKA HH3KOH 
IACTOTHI, TOJBOAHMOM K 9KBMBaJIeHTY, H MO/b30BaTbCH 9TOM 3aBH- 
“HMOCTbIO IPH H3M@PeCHHH MOUIHOCTH C. B. ¥., MOXBOAHMOH K Ha- 
“py3Ke. | 

OnvcaHHbli u3MepHTesb MOUHOCTH THNa TOB-1 o6aaqaeT HenO- 
‘TATKOM, IIPH KOTOPOM IpaZyHpOBKa MpHOopa OCHOBbIBAeTCA Ha 
[OHO MLCHTHUHOCTH SKBHBaJIeHTa C Harpy304HbIM COMPOTHBIe- 
IH€M 10 BEVIMUHHE MOBEPXHOCTH OXaxKTeHHA, MO YCOBHAM OX/1a%K- 
(CHHA, IO OMMHAKOBOMY TeI.JIOBOMY KOHTAKTy TepMONap C MOBEPX- 
‘OCTbIO 3KBUBaeHTa WH HarpysouHoro conpoTuBvieHuaA. Kak OH HH 
‘bla COBEPUICHHa KOHCTPyYKUMA, MOMHOH HJ@HTHYHOCTH JOCTHYb 
DYHO, a MOSTOMY BO3MOX%KHA HEKOTOPAA MOrpellHOCcTb B rpalyH- 
‘OBKe WH M3MepeHHH. 

Ilo sTHM cooOpaxeHHaM pH paspaboTKe BToporo oOpasila 
3MepHTeA MOIHOCTH Tuna TOB-2 oKBYuBaJeHT Harpy3KkH 6b 
CTpaHeH, TEPMOMAPL! MPOTHBONOMORKHEIX NMOAAPHOCTeEH NOMEINECHE 
q cHelWabHOl miaHKe (pacmOox#KeHHOH B MeCTe, rae NOAMep Kus 
aeTCA TeMMepaTypa OKpPyxKalolleh CpeAbl) H 3AWMUeHH OT TEIVO- 
oro BO3IeHCTBHA Harpy3O4HOrO CONPOTHBIeHHA HW Cy4aHHbix 
I3LYIIHEIX NOTOKOB OKPy2Kaloulen Cpe. 

[panyupoBka WHJAKATOpHOTO MpHOopa, BKJIOUCHHOTO B Hellb 
“PpMOMap HM MOKAaSbIBaIOWerO BeAHUHHY BbIACAMBIICHCA MOLIHOCTH, 
JOHSBOANMaCb Ce YIOWHM o6pa30M. B 3a30p Mex,y BHeELIHHM 
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H BHYTPCHHHM TMPOBOAHHKaMM Harpy3ouHoro conmpotuBaenua (Ha 
BpeMA TpalyHPOBKH) BBOMAaCb CHupab, KOTOpaA HarpeBastacb 
TOKOM HH3KOH 4aCcTOTH. Crpouaacb KpuBan 3aBMCHMOCTH 


Lmn=% (P 4). 
B aToM ciy4ae yCTpaHsIoTca Bce cy4aliHble HeETOUHOCTH rpa- 
AYHPOBKH, BBISBIBACMBIC HEHCHTHYHOCTbIO KOHCTPYKUHH Harpy30u- 


HOrO CONPOTHBICHHA MH SKBMBAJICHTa, TaK KaK CONPOTHBAeHHe CAMO 
ABIACTCA SKBHBAJICHTOM BO BpeMA IpadyHpoBKH. 
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10 co SOMUK 


Pue. 2 


KOAMYeCTBO BEIAeIHBIUeroca Tea B Harpy3s0uHOM CONPOTHB 
Je@HHu, 10 3aKoHy JKoyaa-Jlenua, : 


Q=0,86/R=0,86- [xxa2/uac] a 


rye 0,86—Teni0BoH 9KBUBaIeHT OMHOTO BaTr-4aca [xKan/em-4| 
IIpu cralHOHapHoOM TelIOBoM cocTOsHHH 
; Q=0,86/7R=oF (t,—t,) (2 
3eCb: 
&—KOSPDPULHEHT TeNOOTLA4UH, 
F—naowladb oxax eHHaA, 
(t,,—t,)— pasHocTb TeMIepaTyp Harpy3O0uHOrO CONpPOTHBJIeHH 
H OKpyXaloweh cpeaH, onpeyeineman BeAMUHHO 
TEPMOTOKA (10 HHAHKATOpHOMY mMpH6opy). 
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M3 ypapyenua (2) cienyeT, 4TO H3MePpHeMaA MOWIHOCTb 


= aF (tq — ty) 
| P a a [em] . (3) 


IIpu TakOM cmoco6e AIMTebHOCTb H3MEPeHHA OCTACTCA SHANH- 
TeabHou. JLiA COKpallleHHA BPCMeHH H3MEPCHHA MOKHO MPOKSBeCTH 
rpanyHpoBky mpHOopa c OTCUeTOM lOKa3aHHH MHANKAaTOpa TePMO- 
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oka “epe3 ompesereHHoe BpeMA MOCTe BKTOUeHHA TpadyHpye- 
oro mpH6opa, HalpuMep uepes uHTepBatbt O, 10, 20, 30 MHH. 
[a0 TOAbKO HMeTb B BUY, ATO 4eM OObIUe BpeMA Nporpesa, 
2M TouHee oTcueT. Ha puc. 2 NpHBeeHbl SKCIePHMECHTAJIbHHIEC 
DHBLI€ HapacTaHHA TemMMepaTypbl Ha Harpy3O4HOM COMPOTHBJEHHH 
9B-2 np pasM4HblX BeJIHYHHAX BEIeAIOULCHCA MOLLHOCTH. 

Ha puc. 3 mpuBegxeHa 3aBHCHMOCTb BbIZeIAIOWeHCA MOUIHOCTH 
f BeEAMUMHE TepMOTOKa B emu TepMonap yepes.5, 10, 20, 30 MHH. 
cle BKO“eHHA UpHOopa. ITa rpadyHpoBKa, MOCTpOeHHad NO 
DHBbIM, MPHB@ACHHEIM Ha PHC. 2, MO3BO/IA€T 3HANHTEIbHO COKpa- 
1Tb BPCMA H3MePeHHA. 
_ Bo3MO2%KHaA MOFpeWIHOCTb H3MePeHHA NP NOMOUWH TOB-2 6y2eT 
AZKIBATbCA CAC LYIOULHMH TWPH4YHHAaMH: 
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1. [lorpeutHocrbio HHAUKaTOpa TepMoToKa (MpH61u3uTe1bHO 1%), 

2. Ilorpemoctbio BaTrmeTpa Hu3KOM 4acTOTH (0,5%). 

3. Temnepatypa Harpesa Harpy304uHOrO COMPOTHB.eHHA 6y2e7 
ACHMITOTHYCCKH MIpPHOJWKAaThCA K CBOeMY mpezery. [Ipaxruyeckr 
IPH TPayHPOBKe OrpaHH4MBaloTCA BPeMeHeM Harpesa, PaBHBIM ye: 
THIPEXKPaTHOH MOCTOAHHOM BpeMeHH +, HpH 3TOM NMOrpemtHocr: 
COCTaBHT OKOIO 1,5%. 

4. Ilpu rpanyuposke u H3M€pCHHH MOMKET ObITh NOP pewHocrp, 
BBISPIBACMaA CAYYAaMHBIMH MPH4HHaMH, KOTOPyO MpHOaMxKeHHC 
MOX%KHO OWeCHHTbh TOpaaKa 1%. 

o. [Ip Harpespanuu warpy3ounoro CONPOTHBJICHHA TOKaMH HH3 
KOH YaCTOThI pacnpererenue TemnepaTypHI BAOWb Hero OyaeT pas 





Puc. 4 


HOMepHbIM. [Ipa HarpeBaHHH TOKaMH C. B. 4. TeMMepatypa Harpes: 
MOXKeT ObITb HepaBHOMepHoOd. B atom c1yyae Koapduynent Ten10 
OTHayH % B ypaBHeHHaAx (1) un (2) 6yner HecKomEKO OTIHYaTbC: 
OT @ NIpH rpayHpOBKe, 4TO MOXKeT BHECTH TaKKe MOrpeuIHOCTb 
Beavuunny sto norpemuocrn ONPCEIHTb TOYUHO HEBO3MOXKHO, H 
NpHOIMKEHHO ee@ MO2KHO IIPHHATb PaBHOH OKOVIO 1%. 

OTCyTCTBHe STAaJIOHHEIX HSMCPHTeIeH MOWLHOCTH JIA elHMeT 
POBOrO AMaNa3s0Ha HE NO3BOAeT TOYHO ONpeeHTb OOWLYyIO m0 
TPeMIHOCTh ONMHCaHHOrO H3MEPHTeJIA MOLLHOCTH. OwHaKko, UCxOn: 
M3 aHalH3a caKkTopop, BPISBIBAIOUIMX TOFPellHOCTh H3MepeHHA 
H CONOCTABACHHA Pe3yAbTaTOB H3MepeHua, NOJIYYCHHEIX pH 0 
MOM H3MepHTeel MOLMHOCTH APyrHxX THNOB, MOXKHO npeANo710 
2KHTb, YTO MAKCHM@/IbHad O6Uad NMOrpeMHOcTS H3MepeHna Oyze’ 
HM€Tb BeJIMUHHE:! 

Ama TOB-1 ... +5—74%; 

Aaa TOB-2 ... +5%, 

IIpenea u3MepenHaA MOILHOCTH Cc. B. 4. BaTTMCTPpaMH aHHOr 
THA 34BHUCHT OT pa3sMepa HarpysouHoro CONPOTHBICHHA H 9KBH 
BaI€HTa WH OT cmocoOa HX OxsaKAeHUA. (IIpH6op nogo6xuoro Tun 
Obl paspa6oTaH aBTopom H Ha C€aHTHMCTPOBHIN AMana3soH WIA MOLI 
HOCTeH B cpemHem 10 70 am.) 
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Ha pune. 4 noKa3aH OOM BHA TEpMO3TEKTPHYECKOTO BaTTMeTpa 
TOB-1, a Ha puc. 5—o6umi sug TSB-2. B Ta6.1. 1 mpHBezeHer 
 LAHHBIe MAKETOB TEPMOIIEKTPH4YECKHX BaTTMETPOB TSB-1 u TOB-2. 

TepMOS/IEKTPHUECKHE BaTTMETPHI NO3BOIAIOT U3MEPATb CPeAHee 
- 3HaueHHe MOABOAHMOM K HAM MOUIHOCTH ZeWHMeTPOBOrO ANalasona 
B HEMPepHBHOM, HMIMY/JIbCHOM H MO/LYIHPOBAaHHOM PeKHMAaX KOVJIC- 
Gann. IIpH u3MepeHHn mpHOOpbl He TpeOyloT HCTOMHHKAa NMTAHHA 
. (OH HEOOXOAMM TObKO mpH rpatyuposKe). TepMoaiekTpHyeckue 
BATTMeTPbI YOOHHI WIA rpalyHpOBKH U3MepHTevleH NpoOXxoAAlen 
-MOULHOCTH, MOryT TaK2Ke paOOTaTb B MOJIEBbIX yCIOBHAX. Hudde- 





Puce. 5 


t 

peHIWabHan OaTaped TepMOMap COCTOHT H3 17 repMonap (HHxpOM— 
Mejlb), PABHOMeEPHO yCTaHOBJeCHHHIX MO JVIMHE Harpy30uHoro 
COMPOTHBJICHHA. 

Tabauya I 


| Mapamerp TOB-1 TOB-2 


-Benuyuna H3MepxeMOH MOIL- 


HOCTH: 3. 24a: 28 4" ee 5—100 em 10—250 em 
Bxosnyoe (BOJHOBOe) Compo- 

THBJCHHe . 2 ee ee ee ~75 OM ~75 OM 
Pa6oun WHama30H BOHM. . . 20—50 cm 20—75 cm 
TlorpewinocTh H3MepeHHA. . . +5—7% +5% 
-Koshunnert cTosuei BoJlHb! 

(ROBA) chk. a2 hugh He 6ouee 1,3 He G6osee 1,3 
TloctrofuHad BpeMeHH. ... . t23,5 MHH. <== 10 MHH. 
[aOaput 2-ao ee aos Rt eS 180180500 mm 170K 200550 um 
BGC: chk. acta OSG Eee te a: 10 Ke 9 Ke 
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OCHOBHBIM 3/1eMeHTOM H3MCPHTeeH MOULHOCTH ABIAIOTCA Harpy- 
SONHBIC CONPOTHBICHHA C. B. 4¥., MpeAcTaBAIOulHe cobor OTPe30K. 
KO@KCHaIbHOW JIMHHH C HaHECe@HHHIM CI0eM NOraoualouero MatTe- 
pala Ha BHYTPeHHeH MOBEPXHOCTH BHELIHero NPOBOAHHKA. Pa3Mepbi 
HaPPy3Ou4HOPO CONPOTHBJICHHA H MPOBOAHMOCTb AaKTHBHOTO MaTepuaa 
AOJKHEI OBITb PaCC4HTAHLI Ha MOVIHOe NlOFIOULEHHE NOABOAHMOL 
MOULHOCTH AeCWUMMeTPOBOFO AMaNa30Ha H HMeTb xopomree coraco- 
BaHHe C JIMHHeH MepezayH B OCTAaTOUHO HIHPOKOM Hala3zone. 
VCHOBHBIC Pa3MEPbI Harpy304uHOrO CONPOTHBCHHA H SKBUBATeHTA 
NpHBeeHb B Tab. 2 

Ta6auya 2 


| TOB-1 T3B-2 


a ee 





HavMenosanne BeAHUHH 


Harpy30un0e Harpysounoe 
cOnpoTHBAeHHe IKBUBAACHT cONpoTHBaAeHHe 
a 7 
|Hnuwa ... ld, 370 Mm 370 mM 590 ua 
|Awametp ......,.0.:. 60 » 60 » 90 » 
| TomuyuHa Norsoularoulero con 2 » — 8 » 

| [Tpopozumoctp nOoraowuaiouero 
COR ois Sarthe, May ng aan ce. te oe o7,0 MO/m — 4 mo/m 





Bovee 1oxpo6Hoe onucanne Harpy304HOrO CONPOTHBVICHHA aHO 
B cOopHuKke ,TexuuKa TeJIEBHACHHA’, BbIN. 18, crp. 47. 


JIHTEPATYPA 


1. Texuuka u3Mepennii na CAHTHMCTPOBbIX BOMHaX, Tlepenoa c aura. nog 
pen. I. A. Pemes, ,Cosetcxoe panno*, 1949, 

2, M. A. Muxees, Ocuosn Tenmonepenaun, Tocrexusgar, 1949, 

3.7. M. Konaparbes, Peryaspubiit teniosol pexu, PUTTJI, 1954. 


CraTba moctynuaa 1/XI 1955 r. 


Huw. J. fl. AMIHOJbCKHH 


ABTOMATHYECKAS PEFYJMPOBKA YCHWJIEHHS 
B TEJIEBH3HOHHbIX MPHEMHHKAX 


B ctTaTbe paccmoTpenpi ycIOBHA paOoTbi H Tpe6oBaHua, npeabaBaAgemple 
K cHucreMaM APY tTeseBu3HOHHDIX NpHEMHHKOB, NpOBeeHbI KNacCHukallHA Tene- 
‘BHSHOHHBIX CHcTem APY w ananu3 pa6orTbl THNMYHDIX cxem APY. 


Bpezenne 


Kak M3BeCTHO, IPHMeHeHHe aBTOMaTHUeCKO;i Pery/IMPOBKH ycu- 
eHuaA (APY) B 160M mpwemHuKe O6ecneuHBAeT NIpHOJIH3HTeJIbHO 
OAMHAKOBOE HalIpAKCHHE CHTHAa Ha BbIXOJe MPHeMHUKA pH u3- 
MCHCHHH CHrHaia Ha ero BxOJe, a TaKKe ycTpaHAeT HeHHeHHHE 
MCK@2KCHHA, BOSHHKAIOUIMe B BIEMeHTAX MpHemuHuKa. APY B tTenepn- 
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3HOHHBIX IIPHCMHHKAX BBINOHAeCT OOMee OTBETCTBEHHBIC (yHKIUMH, 
ueM B PaHOBeLMAaTeIbHbIX MPHEMHHKAX, TAK Kak 6naroqaps TpHMe- 
yenuio APY mocturaeTca Kak MOCTOAHCTBO KOHTpacTa nv300paxKeHHA 
pH H3MCHeHHH CHrHaa Ha BXOZe MpHeMHHKa, Tak H ycTOhHuMBaA 
padoTa CX€M MpeBapHTebHOTO CHWDKEHHA TMOMEX (KaHaJl CHHXpO- 
HH3AUHH), a TAaKKe y/y4ulawrcA YCOBHA pa6oTH aMILMIATyZHOFO 
celeKTOpa, OTMeMAIOULerO CHTHAbl CHHXPOHH3SalMH OT MOsHOrO 
rejeBH3HOHHOrO curHasa. IIpH MpaBHJIbHO CKOHCTPyHPOBaHHOH CH- 
creme APY pyuHad peryIMpoOBKa KOHTpaCTHOCTH HCNOJIb3SyeTCA 
3@CbMa PeAKO, UTO CYULECTBEHHO YIpPOMlaeT OKCITyaTalHlo Tee - 
BH3HOHHOTO MIpHeMHHKa. 

Hayao npumeHenua APY B Te/IeBHSHOHHBIX TIPH@MHHKAaX OT- 
gocuTca K 30-biM rogaM. B HacToaiee BpeMA APY ucnojb3yeTca 
JOUTH BO BC@X TeJI@BH3HOHHHIX MNPHeMHHKaX. B nocieaqHHe Frowbl 
(1948—55 rr.) MOABHIOCb 6ObUIOe KOJMUECTBO Pa3JIHUHbIX CXEM 
APY. Ongnako 0 CHX NOp He NpOBOANIHCbh HX KiaccHuKauna 
H aHaslu3 padortH. 

APY npumensetca mpexge BcerO NpH ,/a/IbHeM TeJIEBH3HOH- 
10M IIpHeMe“, MpH KOTOPOM CPpaBHHTebHO MavIbl HallpAKCHHOCTb 
1OAA MOmWe3HOrO CHrHala WH OTHOLIEHHE curHa/moMexa B MeCcTe 
ipvema. Kpome Toro, H3MeHeHHe HalipwKeHHOLTH MOA MWOe3HOTO 
‘urHada MOKeT ObITb BECbMa 3HAMHTCJIBHBIM. [Ipu ,O1m2xKHeEM TeJe- 
343HOHHOM TpHeMe* TaKKe MOFryT MpOHCXOAKTh H3MCHEHHA YPOBHA 
‘urHada Ha BxXOJe MpHeMHHKa. 

OcHOBHEIMH IIpH4YHHaMM HEMOCTOAHCTBA YPOBHA BXOAHOTO cur- 
lala TIpH TeJIeBH3HOHHOM IIPpHeMe ABJIAIOTCA :* 

a) 3AMHpaHHA (MeJJIeHHBIe H OHICTpHle), 

6) u3MeHeHHe MpocTpaHcTBeHHOrO B3aHMOMOJIOKeHHA Nepewaro- 
welt H MpHeMHOM aHTeHH. 

MeJe@HHHe 34MHPaHHA ABIAIOTCA PeSyAbTATOM W3Me- 
(eHHA YCAOBHH PacIpOcTpaHeHHA 3/IEKTPOMArHATHDIS BOAH M@KILY 
lepeqaTuYHKOM H TpHeMHHKOM. Tipupoza moOOHbIx 3aMupaHHh 
IPE He IACTCA pepakuvet MpOBOAAWHX BOAHOBOAHBIX KaHaJOB. 
epakilMA H3MeHHETCA B 3aBHCHMOCTH OT TemilepaTyphl HW BAAK- 
locTH BO3AYXa HW NOSTOMY PasHUHa Ha PasHblx pricoTax. Uacrota 
-oneOaHuli ypOBHA BXOAHOrO CHrHasa 3a CUeT NOLOGHEIX 34MHpa- 
‘ui COCTABJIACT OT HECKOJIBKUX KONeOaHH B MHHYTy HO HECKOMD: 
‘AX MUJIIMOHHBIX Joe KOMeOaHH B CeKYHAY, a rayOuHa H3Me- 
leHull ypOBHA CHTHaa Ip 9TOM MOET AOCTHTATb 20 06 [JI. 6]. 
Jau6oulee CHIbHO MCJJIGHHbIe 3AaMUPaHHA NPOABAAIOTCA IPH » LaJib- 
(eM TeJIeEBH3HOHHOM MpHemMe”. 
 Buctphe 3aMHpaHua ABIAIOTCA pesybTaTOM HHTepde- 
\eHIMH IpAMOrO CHrHasa OT NepesaTHHKa H CurHasla C MepeMeHHOH 
MOINTYLOH u caso, OTPaxkeHHOrO OT ABMxKyWerocA OObEKTA, 
lanpumMep, OT caMmovleTa. IIpH W3MCHeHHH MOJIOKCHHA caMovieTa 





* ViMeloTca B BHAY BeUlaTeIbHOe TETEBHICHHE H HABHYralHOHHbIe TeIECBH3H- 
HUbIe YCTAHOBKH. 
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B HPOCTPaHCTBe H3MCHACTCA pasHOCTb xoOna myTeli IpAaMOro H OT- 
Pa2xKCHHOFO CHIHaJIOB, YTO MPHBOAHT K H3MeHeHHIO yYPOBHA CurHaaa 
Ha Bxowe NpHeMHHKa. Uactota norO6HbIXx 34MHPaHHH MOMKeT H3Me- 
HATBCA OT 1 gO 30 B ceKyHay, a aMIIHTyZa Ooee 3HadHTeIbHa, 
4€M IIPH M@JJICHHBIX 3€MHPaHHAX, Hu RocTuraeT 40 06 [JI. 6, 7, 8}. 
AMIMINTya 3aMMpannit 3aBucuT OT BEICOTH NovweTa CaMOvleTa, a 
WaCTOTa HX 3aBHCHT OT TOFO, HAXOJHTCA CaMOvIeT Mey Nepeaiwo- 
uleH H MPHEMHOH aHTeHHaMH HIM C3aqH IPHEMHOH aHTeHHE!. Kpome 
‘OYTO, STH 3A4MHPaHHA ABJIAIOTCA (YHKUMAMHM Kypca CaMOwIeTa, ero 
CKOPOCTH, AJIMHBI BOJIHbI MOMe3HOFO CHrHaia U BBICOT aHTeHH pu- 
CMHHKa HW NepeszaTunKka. Bpicrpple 3amupanua MOryT TIpHBecTu kK 
NOJHOMY HCK@KCHHIO TE/JI@CBH3HOHHOrO Mmpnema. 

M3Menenne npoctTpanctBeHHoro B3a€HMONOA0- 
KeEHHA Tepe awueh nw IpHeMHOH AHTeHH CBA3aHO c 
MaHEBPHPOBaHHeM CaMOvIeTa WIM C KayuKol u MaH€BPHpOBaHHeM 
Kopa6a [JI. 4, 5]. pu arom MOTYT IIPOHMCXOAHTb 3HA4HTEVIbHBIEe 
KOeOaHHA YPOBHA CHrHada Ha BxOZe TIPHCMHHKA@ BILIOTb JO 3Ha- 
4CHHH, JI@KAINMX HWKE TYBCTBUTeCBHOCTH ipHeMHHKa. M3mMenenne 
YPOBHA BXONHOFO CHrHaJla MPOHCXOANT TakKxKe IPH H3MeHeHUN pac- 
CTOAHHA Mwy NepelaTuHKOM MH MpHeMHHKOM., 


1. TpeOosanua, nperbapanempie kK Te A€BHSHOHHbIM 
cuctemMam APY 


B oTauune oT cuctem APY, IIPHMCHACMBIX B PaqHOBEMaTeJIbHbIY 
TIPHEMHBIX YCTPOHCTBaX, K Te/JIEBH3HOHHBIM CucTemam APY TIpeAbAB: 
JHeTCH Cnewuuyeckoe Tpe6oBpanve HesaBHCUMOCTH peryupyio- 
WleTO HallpaKCHHA TPH H3MeCHCHHH CpesHelt cOCTaBJIAIOWeH mepe- 
AaBaeMOTO CHrHasa. OT BBINOJHeHHA STOO TpeOoBaHHA 3aBNCH’ 
TPaBH/IbHOE BOCIIPOH3BEAeHHe CpeAHeH APKOCTU IIPHHHM&eMOLO H30- 
OpakeHun, 

Hanuune B TeeBH3HOHHOM CHrHaze (uKCHPOBaHHOrO ypoBns 
»4¥@PHOTO", He HeCylero nomesHor aMIIMTYAHOH MOYJIALHH, 
MO3BOHET OCYWECTBHTb cucTempl APY, PearHpyloulne AHIUb He 
HSMCHEHHE YPOBHA CHrHasla Ha BXOJe MpHeMHHKa., 

Cneluduyeckumu oco6ennocTamu TCJIEBH3HOHHBIX cucTem APY 
ABJAIOTCA BOSMOMHOCTH , NOMABVIeHHA “ MIPHHUMaeMOroO H306paxKeHns 
IPH HEAOCTaTOUHO NOMeXOycToHunBoli cucteme APY uy tTecuag B3aH- 
MOCBA3b €€ pa6OTH C paboTol cxemMbBI NOMC€XOYCTOHYMBOFO CeleK- 
TOpa KaHala CHHXpOHH3alnn.* 

HegocraTouxo momexoycrofiunpaa cucrema APY moxer 3Haun- 
TeIbHO CHH3HTb NOMe€XOYCTOHYHBOCTh TeeBH3HOHHOrO Ti PHEMHHKé 
B TEIOM Waxke Mp BO3AeHCTBUM CPaBHHTe/IbHO peaKUX HMILYJIbBCHBIX 
MOMeX (ycHleHHe npHemHuKa OyMeT 3aBHCeTh OT YpOBHA TOMexX 
Ha ero Bxoje). 





* Kak uapectuo [JI. 14], NOM€XOYCTOHYMBHIM CeIeKTOP Kanana CHHXPOHH3a: 
HHH COCTOHT H3 COOCTBEHHO aMIHTYAHOTO CeneKTOpa HM CXeMBI MIpeABapHTeb- 
HOrO CHWXKEHHS YPOBHA MmOMex. 
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[Ip mocraTOuHO HOMeXOyCTOHNMBOM CHCTEME CHHXPOHHSAlHy 
HMITyIbCHbIe MOMCXH OTHOCHTC/IbHO Ma0 BJIHAIOT Ha BH3y a/IbHOe 
BOCIPHATHeE IIpHHHMaeMOrO H30OpaxeHHA, HO MOFYT MOJIHOCTbIO 
,WOLaBHTb” H300paxKeHHe IIpH HEAOCTATONHO MOMeXOYCTOHYHBOH 
cucreme APY. Tloaromy cuctemy APY cuenzyeT B NepBylo ONepe lb 
3ALHTHTb OT BO3ACHCTBUA NOMEX HMIyJIbCHOrO XapakTepa. B3anMo- 
cpa3b cuctempt APY wu cxeMbl MOMexOycTOH4HBOrO CeeKTOpa 3a- 
KIIOUAeTCA B TOM, 4YTO OT 9MeEKTHBHOCTH PaOOTHI U MOMexOycTor - 
“HBOCTH cHcTeMBI APY 3aBHCHT yCTOHMuNBOCTh paOOoTH CxeM MIpel- 
BAPHTCAbHOFO CHWXKCHHA YPOBHA NOMeX H aMIMIMTYAHOTO cejeKTopa 
KaHala CHHXPOHH3allHH, a Np ycToHunBol padote u ocTaTOuHOH 
TOMeXOB3AIILMILCHHOCTH KaHa/ia CHHXPOHH3allHH MOET ObITb o6ecie- 
yeHa HAaM@KHOCTb pabOTL! H MOMEXOYCTOHMYMBOCTb CHCTEMBI APY. 

Kpome oTMeueHHOrO Bbille cnenHpuyecKoro Tpe6oBaHHA, K CH- 
~Teme TeleBH3HOHHOH APY mpebaABAAIOTCA TaKHE KE TpeOoBaHHA, 
“aK K moooh cucreme APY. K sTum o6ujuM TpeOoBaHHAM OTHO- 
“ATCA: . 

1) cucrema APY nosKna ObITh ycTOHYMBa BO BCeEM AMATlasOne 
303MOXKXHHIX M3MCHeHHH YyPOBHA CHrHawa Ha BxONe NPHeMHHKa, 

2) cucrema APY jomKHa 061aaTb BBICOKOH CTeneHbIO pery- 
IMPpOBKH, Ip KOTOPOH OGeceuMBaeTCA AOCTATONHOE MOCTOAHCTBO 
/POBHA BLIXOAHOFO CHFHaa BO BCeM AMama3z0He H3MCHEHHH CHIHaa 
la BXOZe IIpHeMHHKA; 

' 3) BpemMa yCTaHOBJeHHA NMepeXOAHHIX MPOUECcOB B cucTemMe 
\PY nomKHO ObITb MHHMM@JIbHBIM, a XapakTep NepexXOAHOTO IIpO- 
lecca— ane pHOAHYeCKHM, 

4) cuctema APY jouxkHa ObITb MOCTATOUHO 6LICTPOAeHCTBY 10- 
efi, T. @. HOMKHA YCMeBaTb ,C€AUTb“ 3a H3MCHCHHAMH BXOAHOTO 
MrHala BO BCeM JHalasOHe BO3MOXKHBIX YAaCTOT, MOMMEPKUBAr 
(DH STOM BEICOKOe MOCTOAHCTBO CHTHaIa Ha BbIXOTe IIpPHEMHHKA; 
_ 5) cucrema APY foaxKHa OOaaTb BLICOKOH MOMeXOYCTOHMUH- 
:OCTbIO. 

PaccMOTpHM Bce 3TH TpeOoBaHHA. 

Cnenuduyeckoe Tpe6OBaAHHE HE3aBHCHMOCTH Peryvin- 
‘yroulero Hampa2keHHA CucTembI APY oT cofepkaHua v300paxeHHA 
6ycOBMBaeTcCA CAenyoulMM. Kak H3BeCTHO, PpasMax TeJI@BH3HOH- 
Oro CHrHavla Ha BEIXOZe NepesaTuuKa NOAMEPKUBACTCA HEHSMCHHDIM 

LIMPOKHX Tipewelax H3MeCHCHHA OCBeMIeCHHOCTH nepeaBaeMoro 
6peKta.* CaeOBaTeJIbHO, H3M@CHCHHA QUKCHPOBaHHOTO YPOBHA : 
arHaia Ha BXOJ€ NPHeMHHKA MpOUCXOAAT He BCEACTBHE V3MeHe- 
ua cpemuel COcTaBAAIOUeH TeAeBASHOHHOTO curHaa, a B pe3yIb- 
aTe 3AMMpaHHii H H3MCHEHHA MIPOCTPaHCTBCHHOTO B3aKMONOAOKE- 
ui TepeyzaioueH nu mpHemHoh anTeHH. Ilostomy cucTema APY 





* O6MUYHO B TeeBH3HOHHOM HepexaTunke OcyuecTBAMeTCA PuKcalua YPOBHA 
(epHOro’, a MOCTOHHCTBO ypoBHA ,Oenoro" (pH m1060H OCBelMeHHOCTH Nepela- 
1emoro O6beKTa) OGeCTeUHBAeTCA 3a CHET pa6otbr cxempl APY nepenaiowero 
‘TDOHCTBA. 
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B TEJIEBH3HOHHOM MIPH€MHMKe NOJDKHA pearHpOBaTb JIMINIb Ha 3‘ 
M€HeHHA PUKCHPOBaHHOTO ypoBHA (ypoBHa »depHoro“), mponop- 
IHOH@JIbHbIe H3MCHCHHAM Pa3MaXa BXOJHOrO CHrHava. | 

SaBucHMOCTh peryjMpyloulero HanpsxKeHuA APY oT cpeauef 
COCTaB/IAIONeH IPHBOAMT K HEMpaBHbHOMY BOCHPOH3BeAeHHIO cpe- 
HeH APKOCTH H, B KOHCYHOM CyueTe, K KOHTPaCTHBIM HCKaxKeHHAN 
M1PHHHMAe€MOTO H300parxKeHHA. 

O6tuue mpebosanus: 

TpeOoBanue ycrokuusoctu (nepspoe tpe6osa: 
Hue) onpenzerseT cbusuyeckyto OCYUJECTBHMOCTb cucTempl APY 
Cuctema APY spaserca cucremoti peryIMpOBaHHA C OTPHIaTesb- 
HOH OOpaTHOH cBa3bI0O. OgHakO B OTAM4HE OT MOZOGOHEIX CUCTeN 
aBTOPeryHPOBaHHA KOSPDNUMEHT yculeHHA CucTembl APY 3apncn’ 
OT YPOBHA BXOAHOrO CurHaa. OTcloqa uw BbITeKaeT TpeboBaHue 
ycrokunspoctn cucremp: APY BO BCe@M jHana30He BO3MOXKHBD 
M3MCHCHHH YPOBHA BXOZHOTO cHrHana. Pa3suuaioT CTaTHYeCKy kK 

-M MMHaMH4eCKylO ycrounpoctrp. Craruyueckad YCTOHYHBOCTh ope 
ACIACTCA MPH MOAaye Ha BXOX IIPHeMHHKa HEMOAYAMPOBAHHO) 
HECyIUeH, yPOBEHb KOTOPOH COOTBETCTBYeT MAKCHMAJIbHOL BEM UHI 
MpWHHMaeMOro CHrHata. J{MHamu4ueckad ycTOHYHBOCTS OLeHH 
BaeTCH MO OTCYTCTBHIO BO36yxTeHHA CucTempt APY npu nogau 
Ha BXOA NPHCMHHKa MOLYJMPOBaHHON Hecynlet. Mogzynuua MoxKe 
ObITb CHHYCOHJabHOH MIM IpAMOYrO/IbHOH dopmut. M3 Bcex 3na 
weHuk Koodduynekta WH YaCcTOTH MOLYAAUHH, BCTPeUalOluxca 
peaIbHBIX YCIOBHAX SKCIyaTallHwH Ja@HHOrO MpHeMHHKa, BBIOY 
PaloTCH M@KCHM@JIbHbIe 3HAYUCHHA. ae 

Bropoe rpe6oBanue onpezenaeT craTuyeckue CBOKCTE 
cuctemMs!| APY u MpefbapaseTca B Bue 3anaHna ONYCTHMOF 
H3MCHCHHA BHIXOAHOTO CHIHaJa IPH ONpPezeIeHHOM JMana3oHe H3Mt 
HCHHM CHrHada Ha BxOe MpHemMHuKa.* 

CielyeT OTMeTHTb, 4TO HCXOZHBIMM NYHKTaMH JIA 3azann 
aMIVIMTY THOM xapakTepHCTHKH CucTemn!E APY youKHBI 6BITD: JOM 
CTHMO€ HCHOAb3OBAHHE XapaKTeEPHCTHK aM UpHemHuKa (B oc 
OCHHOCTH MOCTeAHUX KaCKaOB YIIU) uw qONycTuMbIe KOHTpacTHB 
MCKAKCHHA BOCHPOH3BOAMMOTO H300paxeHuA. K comaeHnlo, 1 
CHX MOp He CyWecTByeT KaKHX-J1MOO HOPM ONYCTHMBIX KOHTpac’ 
HbIX HCK@%KCHHH TeJIEBH3HOHHOrO H306paxeHua., TlostomMy amma 
TyHHad XapakTepuHcTuKka cucremMbl APY MoxerT 6bITb 3anaHa JHU 
MI pHOH2KeHHO, 

Tpetbe wu veTBepToe Tpe6osauua OTPaxaloT HH! 
MHKYy Mpolecca peryAHpOBaHHA COOTBETCTBEHHO MIpH pe3KOM H Hi 
MP€PBIBHOM M3MCHEHHH CHIHala Ha BxXOJe MpHeMHHKAa. 

Kak ye OTMe4a0Cb BHIMe, pe3skoe H3MeHeHHe YPOBHA BxO, 
HOrO CHrHa/a XapaKTePHO JIA CJly4ad 9KCHyaTalun HaBUrallno: 


* Kak H3BeCTHO, NOX CTeMeHbIO peryAHPOBKU B WaHHOM TOUKe peryaHpoBc 
HOH XapakTepHcTHKH cHcTemps! APY nounmaetca oTHomenne OTHOCHTeJbHO 
HSMCHCHHA YPOBHA BXOAHOFO CHIHaa K OTHOCHTCIbHOMY H3MeHEHHIO ypoB 
BbIXONHOFO CHrHada, 
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HbIX T@JICBH3HOHHBIX CHCTe€M, a K YHCIY HEIPePbIBHBIX H3MeHEHHE 
ypOBHA BXOAHOTO CHrHaa MOTYT 6OLITb OTHECEHHI 3A4MHPaHHA. 

Ilatoe Tpe6oBaHnHe (TpeboBaHne BLICOKOH MOMeXOYyCTOH- 
MMBOCTH) OYCHb BarxKHO. 

B .cayyae BellaTeqbHOTO TeeBHAeHHA mpeo6azaioT MOMexHu 
UMIYAbCHOrO xapakTepa. | 

B cayuae HaBHraWMOHHBIX TeeBHSHOHHbIX ycTpolicTs, pabortato- 
WHX B JI€MHMETPOBOM MH CaHTHMCTPOBOM AMalasoHax BOWH, Han6o- 
ee XAPAKTEPHIMH ABIAIOTCA PJUOKTYAalMOHHDIC MOMEXH. Mmny.1bc- 
HBIe TOMeXH TakoxKe HMCIOT MeCTO B BHe CAyuaHHbIX NMOMeX OT 
palHOAOKAWHOHHBIX CTAaHUMH M yCTAaHOBOK MHOFOKaHaJIbHOH CBA3H, 
paOoTalollHxX B 8THX %Ke WMaNnazsonax BOTH. 

CnenyeT Take YUMTEIBATb BAMAHHE UMIYIbCHBIX NOMCX OT 
PasIMUHEIX YCTPOHCTB, PaCOOKCHHBIX BOAH3H MPpHeMHHKAa. 


9, KnaccucpHkallua TeeBHSHOHHDIX CHCTEM APY 


TeneBH3HOHHbIe cuctempt APY, wak u cuctempl APY w00bix 
JaHOMPHEMHHKOB, AeIATCA Ha MPOCTbIe (cucTeMbI 6e3 3aepxKKK), 
HCTEMBI C 3a.e@pKKO, CHCTEMBI C 3aePpKKOM WH YCHJICHHEM. 

TIpoctbie TeeBU3HOHHbIe CHCTEMBI APY nouTH He IpHMeHAIOTCA.. 

B kaxgoh cucreme APY (kak B pafHONPWeMHHKaXx, Tak HB 
rele BU3HOHHEIX MPHEMHHKaXx) peryMpOBKa MOXKET OCyMIECTBIATHCH 
1H60 ,Ha3say“ (peryMpOBKOM OXBaTHIBaeTCA YacTb KackagoB YBU 
i; YIIU), mH60 ,Hazan“ u ,BMeped” (peryMpoOBKO OXBaTbIBaeTCA 
4@ TOAbKO YaCTb BLICOKOUACTOTHBIX KaCKalOB, HO HW 4acTb KaCKaOB 
3M eOYCH/INTeVIA). 

PeryMpOBKa TOAbKO ,BMeped” He AeaeTCA W3-3a BO3MOMKHOCTH 
1eperpy3KH BbICOKOYACTOTHHIX KaCKaOB [JI. 12}. 

. QOgnako yKa3aHnaa KaccHHKalNA COBEPWICHHO He OTPaikacr 
eWHpuKy pa6OT Te/IeBH3HOHHBIX CHCTEM APY (cm. naparpad I 
jacroamlel CTaTbH) H MOSTOMY HelIpHeMeMa. 

Kaaccupukallua TeJIeBH3HOHHBIX CHCTEM APY moxetT ObiTb f1po- 
igneeHa MO JBYM XapaKTePHbIM MPH3HaKaM. 

a) 10 poxy paoorTul, 

6) no cmocoOy H CTeNeHH MOMeXO3aLMULCHHOCTH. 

Bce TezeBu3HoHHBe cucremMb: APY MOXKHO pa3seHTb MO POAy 
aHOTEI HA TPH OCHOBHEIX Kvlacca (puc. 1): 

; 1, Umnyapcusie cucrempt APY. 

9. Henpeppipunie cuctempt APY. 

3. KomOnnupopanuple cuctemp! APY. . 

Oranuve vMiyipcHblx cuctem APY OT HeMpepbBHDIX COCTOHT 
TOM, UTO pH H3MCHCHHH yPOBHA CHrHala Ha BxXOJe IPHEMHHKa 
eryiupylomlee HalpsxKeHHe B HMIMYyAIbCHBIX CHCTeMaX APY coor- 
eETCTREHHO H3M@CHAeTCA JIHIb BO BPpeMA NpHxONa FacAiNHx (w1H 
MHXPOHHS3UPYIOWMX) CHTHAOB, OCTABaACb HEHSMCHHDIM B MHTep- 
ajlaX Mey HAMH, B TO BpeMA Kak. B HEMPePbIBHbIxX CHCTEMAXx 
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Pery/IMpyloulee HaNpAKeHHE HETPePHIBHO CeAMT 3a H3MeHe~ 
HHAMHM CHrHaJla Ha BxXOe MpHeMHHKa. 

KomOnnuposanHble cucrempt APY MUCHOJb3y!0T Kak mepsblil, 
TaK H BTOPOH MpHHilun paoorts. , 







Apy 
HMNYNOCHOIE ee enpenoibyore 
cucmemos ; cucmemot 
Cucmemor ¢ CUCM! C CUCIMEMOI C Cucmema ¢ 
Aux oboim AMPMUIDY ON. GPeMeHNOl hpocmote ycunumenem 
demexmopom CEAEKMOPOM CENCKUULU cucmemot 
Puc 1 


MMiayabcupe cucrempat APY moxuo MOLpPa3sesIuTb Ha 
cle nyloue: 

a) CHCT@MBI C TIMKOBbIM MeTeKTOPOM, 

6) CHCTeMbI C BpeMeHHOti celeKuuel, 

B) CHCTEMBI C aMILIHTY JHBIM CEJIEKTOPOM. 

B neppprx cucremax APY (puc. 2) Ha TIMKOBBIif KETeKTOP M0. 
AaeTCA AHOO TeeCBH3HOHHBI CHTHA ¢ BbIxOa YITU, mH60 Buzeo. 
CHrHaJI C Harpy3KH BHaeore 
TEKTOPa HAH C OHOrTO HX: 
KaCKaqOB BHACOYCHINTeA.* 
Hanpsaxeuue ua Harpy3Ke 
MMKOBOrO WeTekTopa onpeze 
JiH€TCH MAKCHMQ@JIbHBIM YPOB 
H€M BHAeCOCHrHa/la B MOMeHTE 
MPOXOKNCHHA CHHXPOHH3H 

Puc. 2 PY!OWlMX (HM TracawHx) uM 

Nybcos. Hanpawenue Kanpo 

BOM 4aCTOTH OTPUbTPOBHIBACTCH C NOMOLIBIO (PHIbTpa HHKHH 
yacTOoT. 

Bo sropplx cuctemax APY ppemeuuaa ceseKuua (puc. 3) ocy 
UIECTBAACTCA 34 CYCT HCNO/Ib30BaHHA CHeLMAIbHBIX CTpoOupylou: 
HMIYJIBCOB, CE TYIOWLUX C YaCTOTOH NOBTOpeHuA CTPOK H MORaBae 
MBIX Ha ,3aMepTHIh” ycuuretb netan APY, ua KOTOPBIH mocTy 


K BY. 








Nurxobori 
demexmop 





* B 9TOM cay4ae CBA3b OT BHACOTeETeKTOpa DO MMKOBOrO ACTEKTOPd JOJOKH 
OCYUIECTBAATLCA MO MOCTOSHHOMY TOKY. 
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naet TakowKe BHJeOCHrHal. ,danepTHi” yCHIHTeb OTKPbIBaeTCA 
JMIUb IIpH OJHOBpeMeCHHOM TIpHxose CTpoOnpylouluxX H CHHXPOHH- 
3HpyloulMx (HH racawlux) uMnyapcos. Mommy bch! Ha BbIXO/e 











| 3 (Subeo~ | BY 
1 YAY CEM OKMID 
aye A 
| 
fn Smell ; 
: ; SALEPMAL 
Rss PUN YEUIUMNERS 
Cmprtupguugue 
SM SCH 
Puc. 3 


XK eunecnony 






Amngumyo- 
Hord 
CENEKMNOL 


Puc. 4 


3alepTOro’ YCHAMTeA MPOMOPUMOHA/IbHbI NOAHOMY pasMaxy BH- 
eocurHaa. 

Cucrema APY c aMIVINTYAHDIM CevleKTOpOM H300paxKeHa Ha 
uc. 4. B wemu CeTKM aMIMVIHTYAHOTO CeeKTOpa Kanada CHHXPOHH- 
aAUMH MMeeTCA HeylipaB/neMad 
xema (puKcaunn, padoTariomaxr 
Q YpOBHIO BePIIHH CHHXPOUM- 
yAbcoB. 3a cueT paboThl aTOH 
XEMbI Ha yMpaBAIOWleH CeTKE 
aMIIbl AMIWIHTY AHOTO CceleKTOpa 
O6pasyeTcA OTPHWATebHOe Ha- 
pmKeHHe, MpOMOPUHOHAIbHOE 
asmaxy BHeOcHrHata. OHO 
TpPHIbTPOBbIBAeTCA BIVIOTh AO ; 
aCTOT H3MCHEHHA CpeAHelt COCTABAIOUIEH H HCMOAbSYeTCH B Ka- 
bcTBe peryIHpyloulero HalpHKeHHA. | 

TakuM OOpa30M, B OTAHUHe OT NepBhIX ABYX UMILy IbCHBIX 
icrem APY, peryzupyiomjee HallpsxkeHve B AaHHOH CX@€Me 3aBH- 
iT OT comepxKaHHA H300paxKeHHA. 


mm i BY 
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Henpepbepupe cuctemn APY MOryT ObITb pa3ze1eHbI 
Ha cleqyioune: 

a) MpocTHe cucTreMn, 

6) CHCTeMBI C yCuANTeeM MOCTOAHHOrO TOKa. 

B mpoctpx cucremax (puc. 5 u 6) BHAeOCcHTHa c jZeTeKTOpa 
NOAaeTCH Ha PHIbTP, C BEIXOa KOTOPOTO CHHMaeTCA peryupylo- 









CUAUIMCN’ 
OCINOSNNORD 
MOKa 





Pue, 6 Puc, 7 


wee HalpsxeHHe. ITIpoctpe cuctemn APY MOryYT ObITb 6e3 3a- 
RepxKH (pwc. 5) uc 3agepxKoli (pue. 6). B nocneqnem cyyae 
OOBIUHO HCNOIb3yeTCA CHelMabHbIi ketextop APY. Jlna nenpe- 
PPIBHDIX CHCTCM XapaKTepHa Pe3KaA 34BHCHMOCTb pery.tHpyroulero 





Puc. 8 


HanpAKEHHA OT COLepxkaHHA H30OpaxeHna. Kpome toro, Onn 06- 
‘TaNaioT BeECbMa MIOXOH aMMVIHTy HOM XaPaKTe PHCTHKOH. 

B cucremax APY c ycuaurestem nocroaunoro ToKa (YIIT): Te. 
J@BHSHOHHEIM CHIHa MOmaeTcA Cc AeTeKTopa APY ua YIIT, p aHOd- 
HOH Wenw KOTOpOrO BKIOYeH uibtp (puc. 7). pu onpexesennow 
pexumMe YIIT monxer 6nITb AOCTHTHYTAa MCHbIMaA 3a4BHCHMOCTE 
PeryHPyloulero HaNpAXKeHHA OT COLepKaHHA H306paxeHHA mC 
CPaBHeHHIO C MpocToH HenpeppiBHOH cucTemof APY. 
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CIpHHmun AeficrBus KOMOHHHPOBAHHOH CHCTEMBL APY (puc. 8 119) 
cocTOHT B CaexyIouleM: Ha HarpysKe BugeoneTeKTOpa H B ETM 
yipaBasioulel CeTKH aMMWIMTyAHOTO CeeKTOpa NoyualoTca Mpo- 
THBOASHbIe BUACOCHTHAIb a H 6 ounaKoporo pa3smaxa. Bcetou-. 
Hof Wenu aMMINTyYHOTO Ce7eKTOpa OCyIeCcTBAACTCA (buKcalnA 10 
yPOBHIO BepIIMH CHHXPOHMIIyJIBCOB. IIpu stom oOpasyetTca OTpH- 
WaTebHoe HanpsxKenne U, cpemnelt cocTaBIAIOWeH TeJIeEBASHOHHOrO 
cHrHasia. OHO BbIZeIAeTCA C NOMOLIbIO PHAbTpAa PD, Wi CKADbIBaeTca 
¢ OTPHUATeIbHEIM HampsKeHHeM U, npoTHBOasHOro BAACOCHTHA.1a, 

-ywMelowlerocd Ha Harpy3Ke BHAeOETeKTOPA. Crowenne ocylecr- 
BIseTCA.B wenn (pupTpa P,. 





Puc. 9 


B pesyibpTaTe CAO%KeHHA Ha BbIXONE (puibTrpa PM, BO3HHKAeT 
OTPHUaTeAbHOe peryAMPyloulee HAaNPWMKCHHE, PpaBHOe MOJIHOMY pa3- 
maxy BHseocurHaa. Jlio6oe H3MeHeHHe cpeaHeli cocTaBsiomen 
U, 6yxet mpa croxennu U, + U, KOMM@HCHPOBATbCA 3a CUeT MPO- 
yHBO(pAa3HOrO H paBHOrO NO AOCOJIOTHOH BevIN4HHeE H3MECHEHHA Cpel- 
Hef coctapasiomeh U, (cM., HaNpHMep, WITPHX-MyHKTHPHBIe AHHHH 
Ha puc. 9). 

Takum o6pa30m, pery/INpyloisee HaNpAKEHHE B nannoh cucremMe 
He O6yfeT 34BHCETb OT COMEPKaHHA H306paokKeHHaA. 


3. MAmnyabpcuple cuctemb! APY 
A. Cucmemn APY c nukostim demekmopom 


[lpHnunnnaabHad CxeMa Jaa Ha PHC. 10, rage o603HaueHO: D— 
aMOA mMKoBoro AeTeKTOpa; R, w C,—cOMpOTHBTeHHe Harpysku 
eMKOCTb NuKOBoro weTexTopa; R,C,—napaMmeTpbl PuAbTpa. O6nI4HO 
pHOupalot R,C, >> R,Cy, uo HeECKObKO yjAyuulaet NOMeXOycToH- 
-unpocth cucrempt APY [JI. 9]. C momoublo ReaUTeA RR, ycTa- 
 HaBHBAaCTCH HEOOXOMHMOe HAMpAKeHHE SaTepKKH. 

Tlocronnctpamu cuctem APY C MMKOBBIM JeTCKTOPOM ABIAIOTCA 
MpOcTOTa HM He3aBHCHMOCTh peryMpyloulero HaNpAKeHHA OT co- 
yepxanna w306paxkenua, OWHaKO 9TH CHCTEMDI o6anzaioT HeO- 
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CTaTKAaMH —CPaBHUTebHO C1a60H NOMeXO3aLLMILEHHOCTbIO H OTHOCH- 
TEAbHO OOJbIUOM HHEpUHOHHOCTHIO (oco6eHHO npH OTPHUaTeIbHBIX < 
CKauKaX YPOBHA BXOAHOrO cHrHava). pH ymMenpiennn HHEPLHOH- * 
HOCTH Ha4HHal0T BCe OO/bIUe NOMABIATHCA KapOBble CHHXPOHM- 
NYAbCbI Ha BbIXOAe MPHeMHUKAa. ITO mponcxogHNT NOTOMY, 4TO TIpH 
HaJIMYHMM KapOBblIX CHHXPOWMNYVIbCOB yepe3 muon D npotexaer 
SHAYHTEIbHO OO/bIIMH TOK, YM IPH CTPOUHEIX CHHXPOMMNYy.Ibcax, 
H ObICTpozeficrByioulad cucrema APY OyqeT pearuposatb ua Kar- 
POBbIM CHHXPOHMMY.Ibc, KaK Ha 6olee CHIbHET CHTHA\I. 

Ecu B TeNeBH3HOHHOM CHrHase HMECIOTCA TOJIbKO CTPOUHBIe 
CHHXPOHMIYIbCbI, TO cuctema APY c nuKosBHm AGTEKTOPOM MOXKeT 





Puc. 10 


ObITb BbINOAHeHa LOCTaTOUHO ObICTponehcTBywouel. IIpw ucnob30- 
BaHMH TaKOH CHCTEMEl NOJDKHO 6bITh O6ecnedeHO TIpe 1 Ba pPUTeIbHOe 
CHWKCHHE YPOBHA MOMeX, HaNpHMep 3a cuer aMIMIHTYAHOrO orpa- 
HHYeHHA, 


b. Cucmema APY c 6PpEMEHHOK CeneKyUeli 


BpeMennad CeleKWuA ABAAeTCA OZHUM H3 cnoco60B yMeHble- 
HHA BMAHHA HMITYIbCHBIX MOMeX Ha cucTemy APY, 

Cuctempt APY c sBpemennoii C€VIEKIMeH YaCTO Ha3biBalOT M@aHH- 
NY AHPOBaHHBIMH, WIM CTPOOMPOBaHHBIMH, HIM » KJIIOUCBBIMH“, CHCTe- 
MaMH C ,34KDBITBIM BxOOM“. Ha puc. 11 W300paxeHa THnMUHaA 
cxema APY c Bpemeunont ceneKuneli [JI. 13]. 

C BbIxoZa Nepsoro KkacKana Buseoycuiuteaa (/7,) TeneBu3noH- 
HbIM CHTHaT MONBOAUTCA Yepe3 CONMpPOTHBAeHHe R K yApaBAIOUlefi 
ceTKe ,3amepToro” ycuuTena (/7,). Jlamna J, 3aKPHITa 3a cuer 
COOTBETCTBYIOIN€H Pa3HOCTH MOTeHIINAJIOB M@K]Y yipaBaoiuer 
ceTKOH HM KaTOJOM. Ha anog aamnp JJ, HOCTyNaloT CO CTpoYuHOro 
TpaHcopmatopa crpo6upyioume HMIYJIbChI, PpacnovlaralolulHeca Bo 
BPCMCHH BHYTPH CTPOUHBIX CHHXpouMNyvpcos. Jlamma JI, OTKDbI- 
BacTCA JIMUIb IPH OLHOBPEMEHHOM Mpuxose BuULeOCHTHata Ha ylpas- 
THIOULYIO CETKY HW CTPOOMPylollHX HMMYyJIBCOB Ha aHOL. Pery.tu- 
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, Ppyloulee Hanpaxenne na YIU cnuMmaetca c conpoTuBieHHi R, u 
' R,, a gin YBU—c conpotupsenun Rs. non Ji, oOecneunBaeT 
: ganepxKy APY gaa YBU. 

, IIpu oTcyTcTBHH CHrHaa anon HOA J/, HAXOMHTCA NOM HEOOMb- 
WIHM MOJIOMKHTeVIbDHDIM MOTCHHHAIOM, NOMABAaeMbIM Yepe3 CONPOTHB- 
nenve R, (mecaTku Meromos). IIpu Bo3pacTaHHH CHrHasa Ha BXOJe 
IIPHEMHHKA LO ONpeesIEHHOH BEIHYHHbI OTPHUATeIbHOe pery.upylo- 
ulee HalipaxKeHHe Ha CONpoTHBAeHHH Ry CTaHOBHTCA PaBHBbIM (M0 


sf 


dy 
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Pre. 1] 


AGCOMIOTHOH BEMUHHE) YKa3aHHOMY NOVIOKHTEIbHOMY HOTeHIUHaly. 
‘IpH 2ambHehuiemM BO3PaCTaHHH BXOAHOFO CHrHala H@4HHaeT yBe- 
IHUHBATbCH CMeIeHHe Ha CeTKAaX JIAMI PeryJIHPyeMbIX KaCKaOB 
YBU,. Tlogo6Haa cuctema APY ucnojb3yeTcA B HEKOTOpPbIX aHr- 
IMHCKHX TeJ@BH3HOHHEIX MpHemHuKax [JI. 10]. 

IIpumensetca Takxe cuctema APY, pearnpyromaa ckopee Ha 
cNaGJIGEHHE CHTHaa, 4eM Ha ero yBeHYeHHe [JI. 9]. Takan cu- 
‘reMa APY meazmeHHO pearupyeT Ha TOMeXxy H ObICTPO OCBO6OxK- 
jaeTca OT ee BAMAHHA. Ha puce. 12 nu306paxena nomoOHad CHCTeMa 
\PY: J//,—BugeoneteKtop, J/,-—BuneoycuuTeb, //,— ,3anepTHlit“ 
'CHIMTeb, JJ,—OrpaHuuntTesb, J/,—yCcnaAHTelb. OT LeTeKTOpa 20 
3anepToro“ yCHJHTeIA HMeeTCA CBA3b TO HOCTOAHHOMY TOKYy. 

Ha ympapaiaiomyio cerKy viammb //, nocrynaer BuseocurHall 
O3HTHBHOH MOJIAPHOCTH, @ Ha KAaTOA—CTPOOMPylollne HMITYAbCHI 
TDHIATeIbHOH MOJINPHOCTH, CHHM@eMbie C ORHOH H3 OOMOTOK 
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BHXOLHOFO TpaHcspopMaTopa CTpoyHO pasBeprKH. Bpemennoe no- 
JIOKeHHE CTPOSHPYIOWHX HMMyAbCOB MOKA3aHO Ha PHC. 13. 

CubHblit curHa HemomHOocTbIO 3anupaeT samny J/;, a Cc1aOblil 
curHat yBeswMunBaeT TOK Yepes samny J/; (BO BpeMA Tpuxoga 
cTpoOupylolwlMx HMNysabcoB). MMnyipcbl c aHOwa AaMMbI JI, MOcTy- 
aor Ha orpaHnuutTetb JJ, MH Janee CriaxkuBaloTCA (H/IbTpOM 
ResCgiRgeCgx Jamna JI, ABAMETCH yCHANTCEM-HHBEpTOPOM. 

Cxema o6Omagaer xopomeH NMOMeXOYCTOHYMBOCTbIO NO OTHOLIEC- 
HHIO K HaH6oO1ee BeEPOATHBIM HMIIyJIbCHbIM MOMe€XaM, HAY WWHM 
'g HaNpaBAeCHHH CHHXPOHMNyAbCOB. Takwe NOMeXH MpOcTO 3anupalor 
namny JJ, WAH BbISbIBaIOT JIHIb HeOO/IbLIHe HMMyJIbChI MOO%KH- 
T@AbHOH MOJIAPHOCTH B ee 
AHOJHOH Wenu, He Nponyckae- 
mple 2HOn0M J/,. 

PeryHpoBKol y POBHA 
,4epHOro®  OCYLIECTBAAECTCA 
ero yCTaHOBKa OKO/IO ypOBHA 
OTpaHH4eHHA TMOMeX. 

TipH moMoum pery/iaTopa 
KOHTPaCTHOCTH H3MCHACTCH  Crpoynee 
CMeIeHHe Ha ympaBsiomeh  S¢HZpoumnysocn 
cetke Jlammbt J//,, YTO MpHBO- Puc. 13 
HT K COOTBETCTBYIOWLEMY H3- 

MeHeHHIO pa3Maxa CHrHava (3a 
cuer meficrsua APY) na Harpy3ke aereKropa J/,, a c1eqoBaTeAbHO, 
4a aHome vamp /7, H Ha MOAYAATOPe MpHeMHOK TPyOKH. 

Umerotrca cucremp: APY c BpeMeHHOM CeeKIHeH, OHHAKOBO 
SbICTpO pearupyloulne Ha yBe/IMYeHHe WH yMCHbUIeHHe ypOBHA CHT- 
Hala Ha Bxowe mpvemuuka [J]. 9]. 

CneayeT OTMeTHTb, YTO CTPOOHpylOllne HMIYy/IbCbI B CHCTEME 
APY c BpemMeHHol ceseKuneli MOryT ObITb NO/MyYeHbI He OT CTPON- 
4oro TpaHcopMatopa, a nytem Au@epeHuupoBanuA CTPOUHIX 
“MHXPOHMIIY./IbCOB, CHHMACMBIX C BbIXOa AMIMMTYAHOrO CeeKTOpAa 
JI. 11]. Ognako 2A HanexHOw paOoTbl TaKOM CHCTEMBI APY 
rpeSyeTcad BLICOKAaA HOMCXOYCTOHYMBOCTh aMIVIMTYAHOFO CeeKTOPA 
caHala CHHXPOHH3allun. | 

Ouenb BaxKHO MpaBHJIbHO OCYULeCTBUTb CBA3b cHcTembI APY c 
IMIVINTYAHBIM C@JIEKTOPOM KaHasla CHHXPOHH3alHH HM CXeMOM Mped- 
3APHTebHOrO CHHxKeHHA NOMex [JI. 15}. YBeauuenne CTaOHbHOCTH 
ya6oTH cucTtemp! APY nospuaer cTa6u/IbHOCTh paooThl 3THX CXEM— 
4 HaOOoporT. 

B omHoh u3 cucrem APY c BpemMeHHOH celeKMelH NpHMeHeH 
}eCbMa HHTepecHbit cmocoO CHHKEHHA MOMEX Ha BXOe aMILIMTy4- 
ioro ceaeKTopa [JI]. 12]. Ha puc. 14 us06paxena cooTBeTCcTByIO- 
yaa 610K-cxema sToh cuctempl APY. 

BuxeocurHal HeraTHBHOH MNOAAPHOCTH NMOAaeTCA C BHIXOJa BH- 
(COYCHAHTeEA Ha CHeCUMaIbHBIA OPpPAaHHYHTeb NOMeX (CBA3b M0 
lOCTOAHHOMY TOKY). OrpanwueHHe NOMeX, HYWAX B HalpaBsleHHH 








Cmpobupy iu 
UMNY ECO! 


Budeocuexan 
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CHHXPOHMIY/IbCOB, MPOH3BOZHTCA Ha yPOBHE HWKHeH OTCeUKH Xa- 
PaKTEPHCTHKH AMMbI-OrpaHH4HTeA, Tak KaK pH woO6o BeAHUHHeE 
CurHawa Ha BXOJ€ NPHEMHHKa YPOBeHb BEPUIHH CHHXPOMMITYbCOB 
pacnovlaraeTca BOM3H HMKHeli OTCeEYKH XapaKTePHCTHKH JaMIIbl. 

Takaa cpoeoOpasnaa ,pHBasKa* ypoBua BepmnH CHHXPOHM- 
HYIbCOB K YPOBHIO HHKHEM OTCEYKH XapaKTePHCTHKU JlaMMbI OCy- 
WLECTBAACTCH WYTEM H3MCHEHHA Pa3SHOCTH NOTeHLMAOB CETKA—KaTOI 
AaMIIbI-OrPaHH4HTeA NPONOPUHOHAbHO YPOBHIO CHrHaa Ha BxXOe 
npHeMHHKa. : 

Hanpaxenne Ha ynpaBAAloulyio cerKy la MIIbI- OF PaHHUHTeViA 
CHHMACTCA C CONPOTHBJCHHA, BKJIOYCHHOrO B OGOULYIO WeMb pery- 











budeo- 
demexmop | 






Saneomoll 
YCUNUINEN 





ee 






SCOROD 


Puce. 14 


JMPYe@MbIX KacKkajoB YIIY. IIpu yMenbueuuu (ysemuennuu) curnaa 
Ha BxOMe NPHeEMHUKa yMeHbiuaeTcA (yBeH4MBaeTCA) CMeLLeHH 
Ha yHpaBJAIOWMxX CeTKAX JaMN peryupyembIx Kackazos YIIU 
IIpH sToM yBeanuuBaetca (yMeHbulaeTca) nanenHe HanpaxKenn 
Ha CONPOTHBJICHHH B OOWLeH AHONHOM Wem peryupyeMblx KacKa 
AOB, H Ha YMpaBIAIOUlyIO CeTKY JaMMBbI-OrpaHHunTeaA momaetc 
MeHburee (601bMIee) NOOKUTeTbHOe HanpsxKenHe. Kato ammpl 
OPPaHHGHTeIA HAXONHTCA NOA MOCTOAHHBIM MOJIOKUTCIbHEIM NOTeE 
WHaioM. TakuM 06pa30M, IIpH H3MeHEHHH CHrHaa Ha BxOZe mpHew 
HHKa COOTBETCTBCHHO H3MCHACTCA Pa3HOCTb NOTeHUHAAOB CeTKa - 
KaTO JIAMMbI-OrpaHHyHnTea, 

Curnat Ha BHIXOZe OrpanuuuTea octaerca II pOMOPUHOHA/IbHbI 
YPOBHIO CHrHala Ha BXOX€ MPHeMHHKa, 4TO NO3BOIAeT MONAT 
CHTHaT C BbIXOa OrpaHHunTeia Ha cucremy APY. Curnan c Bb 
XOMa OFPaHHNMTeA NOMAeTCA TakxKe Ha aMIVIMTy LHbI CeIEKTO 
KaHajla CHHXPOHH3alluH. 

AXopowiad NMOMexoycTo4yABocTh aMIVIMTYRHOTO CeleKTOpa H Cr 
crempl APY o6ecneyHBaeTca Kak JAA CHJIBHBIX CHTHQQIOB, Tak H I: 
CHTHAIOB, M€HbINHX MO aMIAHTyZe, 4emM nopor cpaOaTHBaHua 
BbILICOMHCAHHbIX cHcTem APY. 
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B pauHol cucreme APY ocyulecrBieHa peryHPCBKa He TOJIbKO 
,Hasay*,, HO uw ,BMepen“. PeryHpoBKka ,Bnepex” mocTuraeTca 
MyTeM H3MCHEHHA S9KPAHHOrO HallpA2KeEHUA JlaMItbl BHAeCOYCHINTeAA 
aHaJIOTHYHO H3MCHCHHIO CM@LICHHA JIa@MMIbl OFPaHHyHTeJIA MOMCX. 
‘STO ONHOBPeMEHHO yJlyymaer OTHOMIEHHE cHrHa/MOMexa Ha BBI- 
xone lpvemuuka (pnc. 15) mpw MaqbIxX ypOBHAX CHrHawa Ha Cro 
sxoge (Ha ueprexe mipamaa /—xapakTepHcTHKa MDH 60/IbIIIOM 
ypOBHe CHIHaOB Ha BxOJe MpHeM- 
HuKa, 2—IIpH MaJOM ypOBHe CHTrHa- ta 
OB). 

Ecau Obl pH YMeCHbUICHHH ypOBHA 
CHrHala Ha BXOe MpHeMHHKa 3KpaH- 
HO@ HaNpAXKeHve JAMMbl BUACOYCHAH- 
TeJIA OCTAIOCb H@H3MCHHbIM, TO, Kak 
BHAHO H3 pac. 15, pe3KO yxy AMHOCb 
6bl OTHOIWeHHe CHrHal/moMexa JA 
CHIHaJIOB Ha BbIXOe BHACOYCHJATEA. 
IIlpv COOTBETCTBYIOINCM YMeHbUIeHHH 
9K PaHHOrO HaNpAXKEHHA MOXHO CBECTH 
3TO yXyAuleHHe K MHHMMYyMY. 

Bure 6blvIH PaCCMOTPEHbI OCHOR- 
HbIe: Tun cxemM APY c BpeMeHHOH 
cevleKILHeH, HCMO/Ib3yIOWWeCA B Ha- 
CTOALLee BPeMA. 

Jlocronuctpamu = cuctrem APY c 
BpeMeHHOH ceyleKWMeH NpH ycTa- 
HOBHBUI@MCA pe#XKHME CHH- 
XPOHH34WHH ABIAIOTCA: 

a) xOpollad MOMexOyCTOHYMBOCTb 
NO OTHOWeEHHIO K MOMeXaM HMMy.AbC- to | 
HOrO xapakTepa; 

6) He3aBUCHMOCTb peryIUpyoulero a a 
Hallpa2xKeHHA OT HAIMUAA B BALEOCHr- 

Hane KalpOBbIX CHHXPOMMITYIbCOB 

(B cayyae paciOOKeHHA CTpOOHpylOWHX HMIy/IbCOB  BHYTDH 
CTPOUHBIX CHHXPOMMIYJIbCOB), YTO MOSBOAET yBe/IHYHTb 6bICTPO- 
nelictpue cucTtembpr APY; 

B) H@3aBHCHMOCTb pery/IMpyloulero HaNpAxKeHHA OT cpemnel 
COCTABIAIOULCH TeI@BH3HOHHOTO CHrHaJla. 

[Ipumenenne cuctem APY c BpeMeHHOH CeJIEKLHEH IMHpOKO 
peKaMupyeTCA HHOCTpaHHOH TEXHHYeCKOH AUTeEpaTy poh, OCObeHHO. 
amepukancKoni [JI. 9, 10, 11, 12]. OnHaKo amepukancKne (bu pMBI 
g 1953 u 1954 rr. MpHMeHH/IM TaKHe CHCTEMBI APY «nub B17 MO- 
remax (43 48) TeeBH3MOHHEIX NMPHeCMHHKOB. B OcTaIbHbIX NMpHeM- 
HHKaX IIPWMeHAVIHCb MpOCTble HeNMPepbIBHbIe CHCTEMBL APY. Ha 
HeMelIKOH pazMoBbictapke 1955 r. u3 44 wiaccH, BBIMYULeHHbIxX 
30 @upmamu, anmp 13 maccu (9 (bupM) HMeaH CHCTEMBI APY 
' BP@Me@HHOH CeleKkiHen. 





—e— eS oe 
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Taxol ocropoxHbit nmo_xog x BbINYCKy cuHctem APY c gpe- 
MCHHOM CeyeKUMehH He ABIAeTCA CYYaHHOCTbIO WH, O4eBHHO, cBaA- 
3aH C HEMOCTaTKaMH, NpucylluMit MNOQOGHBIM cHcTeMam APY, 

K yHC/ly TaKHX HeOCTAaTKOR OTHOCATCA: 

1, HeoOxozumocrs noayyenna BecbMa y3kux (1—1,5 mxce) 
CTPOOUPYIOWWMX HMNyEcoB Pa3M4X0M HECKOJIbKO COT BOJbT, TOUHC 
CPa3HPOBAHHEIX OTHOCHTeAbHO CHHXPOHMNYIbCOB cCTpouHO 4ya- 
CTOTHI. 

ITpakruyecku HeOo6xonuMO pacnoaratb cTpo6upyioume um- 
NYAbCbI BHYTPH BbIPABHMBAalOWWMX HMMyabcos. B I POTHBHOM Cu1y 4at 
MOMXECT NPOH30HTH H3BeECTHOR NOMAaBIeHHe NOAYKAPOBLIX CHHXpo- 
HMNY/IbCOB Ha BbIXONe MPHeMHHKa. 

2. IIpw Hatuaun 6picTpprx SaMMpaHuH CHTHala Ha BxOJe MpH- 
€MHHK€a, NPOMCXONANIMX BCAeACTBHe MHTepmepeuuHN MpAmoro cur- 
Hala C CHTHAIOM, OTPaxKeHHBIM OT MmpoleTatollero caMO/leTa, CTPO- 
OMPYIOUlMA UMNyvIbe MOxKeT NONAacTh Ha CHrHaJ NPeAbIAyWeh CTPOKr 
OTPaXKXCHHOFO CHIHa/a, UTO HAPYLIMT MpaBHbHoe BOCIIPOH3BeeHHE 
CpeAHEM COcTaBAMMeH (3a cYeT RelCTBHA CHCTeMLI APY). Yxas3au. 
Hoe OOCTOATeEAbCTBO OrpaHMdHBaeT NMIOWAalb 3PMeKTHBHOH paborTL 
cuctempl APY [JI. 6, 7]. 

3. HopmaabHas pa6ota cuctemnt APY c BPCMCHHOH cezeKunei 
BOSMOMKHA VJIMUIb MPH YCTaHOBHBINeMCA pexume CHHX POHH3alHH 
VAHAKO CaM MpOWecc YCTaHOBJICHHA CHHXPOHH3Ma 3aBHcHT OT HOD 
Ma/JIbHOH pa6OoTpl cuctemp APY, pH KOTOpOH o6ecneunBaerc: 
MpaBHIbHOe NeHCTBHE CXEMbI NPeABAPUTeEbHOTO CHMKeHHA V POBH 
MMNYJIbCHbIX NOMeX (TaKad CXeMa BKIOWAaeTCA NepeA AMMIHTY JHbID 
CeTEKTOPOM KaHala CHHXPOHH3AHM) H ylyumaloTca yYCJIOBUA pa 
OOTHI aMIVIUTYAHOrO CE€KTOPa KaHaJla CHHXPOHH3alluH, 4TO OCO 
Oe€HHO BaxKHO TIpH OBICTPEIX SaMMpaHHAX CHrHada Ha BxOLe NpHeM 
HHKa. 

B mpouecce ycranopieuna CHHXPOHH3Ma CTpOOupyloulMe uM 
NY/IbBCBI MOrYT pacnowaraTeed Ha CHrHaax H300paxKeHHA H, cae 
AOBATEIbBHO, pery/Mpyioulee HanpaxKeHMe cucTempt APY Oye 
SHAMHTCIBHO MCHATbCA B 3aBHCHMOCTH OT MIHOBCHHBIX 3HaUeHH 
TEJEBH3MOHHOTO CHrHaa. Jlvana30H Hu3MeHeHnti pery.1upyiomer, 
HampAxKeHHA OyneT B OG6UIEM cayyae Coble, 4eM y O6bIUHO 
HeNPePbIBHOH cucrempt APY, rye peryupyloujee Hanps2xKeHH 
SaBHCHT HE OT MIHOBCHHEIX 3HAYeHHH BHReOCurHama, a OT er 
CpeAHeH cocTaBaiouleh. B pesyabtaTe TaKux u3meHennit peryvin 
PYIOWErO HalpAKeHHA CXCMA MPeBAPHTeJIbHOrO CHHOKeHHA y POBH 
NOME€X Oyler HeMpaBubHO paborats, NOMABIAA CHPHaAbl CHHX pO 
HUSA Ha BXOLe AaMIVIMTYAHOrO CeaeKTOpa. ITO MOxXeT NpHBect 
K SHANHTCIBHOMY 3aTATMBAHHIO Mpouecca ycraHOBeHHA CHHXDPG 
HH3Ma HM HeycTOH4HBOM CHHXpOHH3aluNH Pa3BePTHIBaIOWHX yc" 
poOHcrs. 

Ecm TeeBu3MOHHEI curHal MIPHXOAHT Ha BXOL MpHeMHUK 
B YCIOBHAX yoKe ‘MEHCTBYIOWMX YaCTHIX HMITYIbCHEIX TIOMeX, 1 
BO BP€MA YCTAHOBJCHHA CHHXPOHH3Ma peryMpyloulee HanpaxeHH 
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\PY momeT OKaSaTbCA 3aBMCALIH 


M OT MOMeX, 4TO MpuBezeT K TOMY 


Ke caMOMy 9@mektTy, Kak H B cayuae HeCcTalHOHapHOro pexKHuMa 


>HHX POHH3allMH. 


f 


Cucrema APY c aMMIWTyZHbIM CeeKTO 
—amIINTy JHB celekTOp Kanata CHHXpo- 
mei cerkH amnbt J/, OcyllecTBuIACTCH 


yuc. 16, rae aamna JI; 
-uzaluu. B wenw yipaBviAto 
pukcallua yPpoBHA BePIUHH CHHXpO- 
immyipcos. Pery.mpyiolee Hanps- 
weHHe CHHMaeTCA C BbIXOAAa (uAbT pa 
ReCo- 

VpBeHYeHHe TMOMEXO3ALLMLLCHHO- 
-m o6ecneunBaeTcA 3a CHET CXEMBI 
{peABapHTeIbHOrO CHW KCHHA y pOBHA 
OMeX 

Perympyloulee Hall pax EHHE pe3ko 
3ABHCHT OT H3MeCHCHHA cpewqHel coO- 
-TABAAIOWLeH TeEEBHSHOHHOFOCHTHaa, 
40 B OTMMGHE OT HenmpepbIBHOH CH- 
-rempt APY BblxOAHOl CHrHa yMCHb™ 
paeTca mpu mepexose OT ,epHoro™ 
JOA K ,O@OMY”. 

B cpaBHuTeibHoK TabAHe TPH 
3eeHbI MpHMepbl KOHTPAaCTHBIX HCKa- 
KEHHH, BOSHHKAIOWNX Np JleuCcTBHH 
HEIIPePpbIBHOM CHCTEMbI 
2eNEKTOPOM: 















Cuctema APY Tlepexoa 


Or «6e0ro» 
«yepHOMy» 


TIOAMA K 





Henpepbipiad 
OT «uepHoroy MOH K 








«6eJIOMy» 
Or «6eoro» Nod K 
i oes «YePHOMY>» 
‘C  amnmaHTyAHbIM 
2. O 
conenTone Or «uepHoro» 10.18 K 


«6eJIOMy » 








Kak BHJHO H3 TaO/MUbI, 
jymama3OH KOHTpaCcTHOCTH Kak Obl pacTaAruBaeTca, 
crempl APY c aMMAWTYHBIM CeIEKTOPOM—CKUMACTEH. 
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i” 


APY wu cucTeMbl 


Cpetno-cepble AeTasiH CTAHO- 


Cpetso-cepble fetal cTaHo- 


B. Cucmema APY ¢ AMNAUMYOHUM CeAECKMOPOM 


pom wH300paxena Ha 







BudeocueHan CCDeMd 


KOMNEHGRK UM FERED | 
= i OY come 


VEE 


Puc. 16 


APY c amMmMHuTyYAHbIM 


KouTpacTHie HCKaKCHHA 


TemHo-cepble feTaH CTAHO- 
BATCH YpHbIMH 


BATCA 6e/IbIMH 


Temuo-cepble jeTaJH 
BATCA CepbIMH 


CTaAHO- 


BATCA CepbiIMH 





B cayuae HENMPepbiIBHOH CHCTEMBI APY 


a B cAyyae CH- 
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MO€ H300paxKeHHe C NPHHHMaeMBIM H MOSTOMY MOXKET He 3amMeTHT 
AAKE SHAYMTCAbHEIX KOHTPaCTHBIX HCKAKeHHH y HCK@KeHHH Cpe 
HEH APKOCTH. STO Bosce He OSHavaeT, YTO MOFYT 6bITb ZONYUIeH; 
TaKHe HCK@KEHHA, TAK Kak C TOUKH SP€HHA xOpoluero xKauectp 
BOCHPOH3Bee@HHA MpHHAMaeMOe H300paxKeHHE O/DKHO cooTReTC! 
BOBaTb MepezaBaemomy. 


O6bI4HO 3pHTeb HIER BOSMOKHOCTH CPaBHHBaTb Mepesapae 


4. Henpeppisupie u KOMOHHMpOBaHHble CHCTeMpI APY 


. Henpepoensie cucmemn APY 


Ha puc. 17 us06paxena HCMpepbIBHad mpoctas cucrema APY 
TeseBH3HOHHEI CHrHan c BHIXOAa YITY nocrynaer yepe3 KOHJeH 
caTop C, Ha gzuor D AeTeKTOpa APY. Ha. cxeme: R, Hu C,—Ha 
rpyska eTextopa APY: Ry u Cg—napamerppi durptpa; R,R.R,- 


nn: pe U/ DEE 





c; y 
Cuan c¢ i p Ry Rs 
b:ixvoda f 
YAY 
+ 
Puc. 17 


Ha pune. 18 H300paxKeH OHH H3 BaPH4HTOB HEeMPepHIBHOH cH 
crempt APY ¢ ycuanteazey NOCTOAHHOTO ToKa. TeweBu3noHHE 
CHPHa C BbIxoga YITY nonaerca Tepes KOnZeucaTop C; ua pznog J 
AeTeKtopa APY. Harpysxa AeETeKTOpa APY cocront v3 CONPOTHE 
enna R, 4 emKoctu C,, Conpotupaenne R, CY2KHT B KayecTE 
Pa3BA3KH, | 

C weTeKropa Hanpaxenne BUNCOCHTHaa momaetca na ylpae 
TAIOULYIO CeTKY slamnbr J7, ycunutens NOCTOAHHOTO ToKa (YIIT 
B @HOMHOM Wen KOTOpOrO BKIOUeH @UIbTp RgCy. Perysaupyic 
Ulee HaNpAKeHHE CHHMaeTCA c BHIXOAa usptpa. YIIT padorae 
B P@XXHME@ MHKPOTOKos. SayepxKa o6ecneuupaetca 3a CUT BB 
Oopa COOTBETCTBYIOWerO pexuMa JaMnp *) ie | 


e's 
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—K aucay JOCTOHHCTB HeNpepbiBHHIx cucrem APY MO#KHO OTHe- 
H MpOcTOTy CX€M H XOPOMLyIO NMOMEXO3AlIHLLCHHOCTbh MO OTHO- 
CHH1O K C/lY4YaHHbIM, PCAKHM HMIY/IbCHBIM MOMeX4M. 
' HemocTaTKaMH HeMpepbIBHBIX cHcTeM APY sapyaioTca: 

1) pe3Kad 34BHCHMOCTD pery/IHpylouleroO HalpsAxKeHHA OT Cpes- 
‘H COCTaB/IAIOWNeH TeeBH3HOHHOrO curHasa; 
2) CPaBHHTeIbHO OO/buIad HHEPWHOHHOCTD; 
33 HEOCTATOUHAA MOMEXOYCTOHYHBOCTh M10 OTHOWEHHIO K ne- 
[OMHYCCKUM HMMYJIbCHbIM TIOMEXaM. 
-) BOAbIUaA HHEPILMOHHOCTb CBA3aHa C HEOOXOMHMOCTHIO OTPHIb- 
OBbIBAaHHA BCeX M@PEMEHHBIX COCTABJIAIOUIHX BHCOCHIHala BIWIOTb 
yaCTOT CpenHel cocTaBsiouleh. Baarozapsa 60/1buIOM HHEPWHOH- 


¢, 


£ Be1x00a 
YAY 





Puce. 18 


‘TH HelipepbiBHan cucTemMa APY He Oyser ycneBaTb CeAHTb 
ObLICTPbIMH 34MHPaHHAMH CHIHala Ha BXOAe MpHeMHHKAa. 

TlepHomHyeckHe HMMYJIbCHBIe MOMeXH MOryT 3aPALHTb EMKOCTh 
IbTpa Cy WH TEM CaMBIM B M3BeCTHOH Mepe »TOaBHTb” TpHHH- 
Moe 1300 paxxenue Ha 9KpaHe NpHeMHOH TpyOxKn. Tlocae mpe- 
WeHHA jJ@HCTBHA TaKHX MOMeX peryMpyroulee HallpaxKeHHe 
BHHT@JIbHO M@€JICHHO BOS3BPAalllaeTCA K HOPMAJIbHOMY 3HA4CHHIO 
aicTBHe OObIUOH NOCTOAHHOH BpemMeHH usabTpa R,yCy. 


KomOuxnuposarnne cucmemo APY 


la puc. 19 u300paxKeHa KOMOHHHpoBanHag cucTema APY, Ipun- 
eHCTBHA TakKOH CHCTeEMB! ObI. OMMCAaH BBIUEe, 

da cxeme: D,—sBuneonzetexktop; //,—aMNAMTYIHbIA Ce1eKTOp 
la CHHXpoHHsaunn; D,— non 3anepauKu; R,C,—Harpy3ka BH- 
leTeKTOpa; RygCg—buaptp APY; R,R,—aeantTetb Hanpsxe- 


RC — buanrp: R,—TOTeCHMMOMeTP peryAHPOBKH KOHTpactT- 
i. 


ac Ro 
OsPPHUHeHT AeCHHA N= = 


—_—-—- = K (KosdmuuneuT ycuve- 
Rk (koapp y 


TpakTa OT Harpy3kH BUZeoTeTeKTOpa MO CeTKM aMMANTYZHOFO 
KTOpa), MOSTOMY pa3Max BuseocurHala B TOUKe M papen 
aXy BHACOCHrHala Ha Harpy3Ke BHAeOTeTeKTOpA. 
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B cerouHol Wen aMIIMTyAHOrO CeleKTOpa ocyecrBuneTc 


(PHKCaILHA NO YPOBHIO BEPIWHH CHHXPOWMNYy/IbCOB, 3a C4ueT ero | 
rouke M o6pasyetca oTpuuaTebHOe HampsxeHne U, cpeque 
cocTaBasioujeH (cM. pc. 9). Bugeocuruat oTPuAbTpOBHIBaeTC 
puiptpom A.C, a yanpsxxenne U, no6apanetca K Hampaxennio L 
BHAeCOCHrHala Ha Harpy3Ke BHeEOTeTeKTOpa. Takum o6pa3om, Hu 
BHXOe PubTpa RyCy BOSHHKAeT peryHpyloujee HAaNpsAxKeHne 
NPONOPUHOHAIbHOe NOJHOMY pa3MaXy TeJIEBH3HOHHOrO CHrHaa 
ne 3aBHcHulee OT ero CpeRAHeM COCTaBIAIOWeH. 





U pee 
P : + 
Ay 
c ~ 16 
Ry i Cy C ee fs 
Z 
A, “ Keemne 


= , peotte fy = &—T 
= f 
ie Ef . : A La 


a i 
Puce. 19 


Ilomexoycrohunpocrh KOMOHHHMpOBaHHOL cucremb! APY ue nyt 
BbIMAaeT NOMCXOYCTOHYHBOCTH HEMpepbIBHOH cucTemMH! APY. JI pyr 
HEJOCTATKOM CHCTeEMbI, H306paxKeHHOH Ha puc. 19, aBAneTCA » 
Jad CTeNeHb pery.JIHPOBKH. : 


5. O paOotre cuctem APY npv nosHTHBHOA MOAYALHH 
TeNECBH3SHOHHOFO CHrHawda 


YuuThiBaA ObICTPOe pasBHTHeE TEXHHKH Nepesay Te1eBH3HOHE 
MpOrpaMM Ha OO/IbIIMe paccTOAHHA, Werecoo6pa3sHo paccmoTp 
pa6ory APY npu no3HTHBHOM MOAYIAUHH TeTeBH3HOHHOrO 
rHawa. 

B sToM C/lyyae NpH H3MCHEHHH YPOBHA CHrHasia Ha BxXOZe Ni 
CMHHKa Oy/lyT MPOHCXOZHTb CpaBHHTebHO Mable a6CO.1I0T) 
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3MCHEHHA YPOBHA ,4ePHOTO’, 4 YPOBeHb BePIUHH CHHXPOHMNyVIb- 
OB 6yfeT OCTABATbCA HEH3MCHHEIM. TlosTOMy MpH HCNOAb3OBaHHH 
MITyJIbCHLIX cHcTeM APY c BpemMeHHOH cevieKIMeH cTpoOupylo- 
1M@ MMIMYyJIbCbl HEOOXOAHMO pacnoO/laraTb Ha MOULawKax racaulux 
MILYJIbCOB, @ AMILIHTYAY CTPOOHPyIOWIHX HMIMY/IbCOB NpHzeTcA 
€3KO YB@JIHUHTb C lWeIbIO NOYYeHHA MOCTATOUHO xXOpomelh am- 
AMTYAHOH XapakTepucTukKn cucTtempl APY. 

VMimiyabcuble cucremMbl APY c MHKOBbIM eTEKTOPOM OYEBHLHO 
e MOryT ObITb MPHMeHEHbI BBHAY HEHSMCHHOCTH YPOBHA BepIwHH 





Puc. 20 


'HxpoumnyabcoB. He moryT 6biTb NPHMeHeHb! WH KOMONHHPOBAaH- 
re cuctremp! APY, Tak Kak HalpsxKeHHe cpeAHeH COCTAB/JAIOWUeH 
JIEOCHTHaa, MOTYYeHHOeR B WeENH YNpaBAAiouleh Ce€TKH aMIVIH- 
Horo cemeKTOpa, SGyTET PaBHO HallpAxKeHHIO CpeAHeEH COCTAaB- 
“olleH BHeOCHTHala Ha Harpy3Kke BHeOeTeKTOpA. 

MooKHO NPpHMeHHTb HMMyvIbcHEIe CucTembl APY c aMmiuTy AHbIM 
Ne€KTOPOM HM HempepbiBHbie cucrempl APY. Ognako, BciemcTBHe 
3KOH 3A4BHCHMOCTH pery/Hpylollero HalpAxeHHA 9THX CHCTEM OT 
MCHEHHA cCpemHeh cocTaBAloulel TeeBH3HOHHOrO CHrHasta, Oy- 
T H€MPaBHAbHO BOCNPOH3BOANTbCA CPeHAA APKOCTb MPHHHMae- 
YO H306paxKeHHaA. 

‘Tipw mo3vTHBHOR MOZYAAWMH Te€BH3HOHHOrO CHIrHala MOKeT 
Tb pekomenzoBana cucTema APY, n306paxennas na puc. 20 [JI. 3], 


> o603HaueHO: D—suyeogetextop; /7,—Bunzeoycusuterp; J/,— 


J CXEMBI (—pHKCaWHH NO ,6ertomy“; //,—nHO_ MHKOBOrO eTeK- 


pa, Jig—aNOn 3anepxKu; R,C,—Harpy3Ka MHKOBOrO eTeKTOpA, 
Cy—DUAbTp. 
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BUAeOCHrHal MO3HTHBHO NnovIApHOCTH nocTymaeT C aHOAHO 
Harpy3kH A, Jamnpt JJ, puqeoycusutena Ha cxemy (PHKCaLHH NIC 


caMOoH ,6e70H* TouKe (emkocT C, muon JT, HM Ha KaTOR HORE 


vl, MMKOBOrO meTeKTopa. Perympyioulee Hanpaxenue APY cuu- 


MaeTCA C BbIxXOga PurbTpa RC. Ono mponopmHOHaAbHO MO/HOMY 
pa3sMaxy TeJIEBHSHOHHOTO CHrHadla H Np Ha/IHUHH BHeM ,6en0r0° 
He 3€BHCHT OT CpegHeh cocTraBsioulel. | 

Kommencalua HavabHOro OTpHaTeABHOrO peryJMpytomerc 
HanpAXKEHHA MPOM3BOAHTCA 3a CUET BBENEHHA KOMMEHCHpyiollerc 
TONOMUTebHOrTO HanpsxeHHuA U,. 

J{ia HOPMaIbHOM paOOTE! CXEMBI HeEOOXOAMMA CBA3b MO NOo- 
CTOAHHOMY TOKY Me@xKAy BAeOeTeKTOPOM Hu aamnoh JJ, Buzeo 
ycuHtTeta. Kpome Toro, wetecoo6pasHo MpMMeHHTb OTACIbHbII 
Aetextop APY (nHoq D) u ycuautemb APY (aamna /7,), ur 
NOSBOMT NOMYYNTb OObIIMH CHrHa Ha BbIXOZe ycuntTesa AP) 
HW OCYINCCTBHTb PY4HY!IO PeryHPOBKy KOHTPaCTHOCTH B BHLeO 
YCHIMTeIe KaHalla H306paxKeHua. . 

Cxema TpeOyer mpeqBapHTerbHOTO CHWKeHHA yPOBHA MoMex 
KOTOPpOe MOXKeT OBITb OCYUIECTBICHO B NOCIeRHEM KacKal 
YI [JI. 16). 


Saks04eHHe 


Ha OCHOBaHHH MpoBemeHHOrO KaveCTBeHHOTO aHamu3a pa6orTr 
‘THIMYHBIX TCI€BH3HOHHBIX CHCTeM APY MOxKHO CyelaTb Cceny10 
WHe BbIBOJHI: 

1. IIpH nosuTHBHow uw HeraTHBHOH MOAyAAUHH TeeBu3sHOHHOr 
CHIHaa HMCIOTCA Pa3IH4Hble YCMOBHA IIA OCYULECTBICHHA AaBTO 
MaTHYCCKOH PeryAHPOBKH YCHJIeHHA MpHeMHUKa. 

2. IIpH NosHTHBHOL MOZYAAUHH TeeBH3HOHHOTO cHrHasta cy 
ULECTBEHHO YCJIOMHACTCA 3aaya MOCTPpOeHHA a*PPeKTHBHEIX CH 
ctem APY. M3 ussectuprx cucrem APY mower 6nITb peKOMeH]LO 
Bana CHCTEMA, HCHO/Ib3ylOlWlad NPHHUHM BINPAMJICHHA C yBOCHHE: 
HanpsxKeHHA (CM. pHc. 20) npw ycoBHH mpesxBapuTerbHOrO CHE 
*KCHHA YPOBHA NOMex. | 

3. IIpH HeraTHBHO MOAY/IAlMH TeIeBH3HOHHOrO curHada Hay 
JYUWHMH H3 HMelolluxca cucrem APY spasaotca APY c sBpemer 
HOH CeveKIMeH H KOMOMHMpOBaHHaa cuctrema APY. OnnaKko max 
jyumne cuctembt APY ne cBoOOHEI OT pata CyULeCTBCHHEIX HE 
AOCTATKOB. 

4. HeoOxo2HMO ya1y4UIMTb KaYeCTBEHHBIe moKa3saTerH HMEIC 
muxcad cucrem APY u paspa6otaTb HOBbIe 6o1ee pallHOHa/bHp 
cuctemp! APY teeBH3HOHHEIX MpHeMHHKOB. 
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TEXHHKA TEJIEBUJEHUSA, samyck 22 





Hux. H. ®. KY3AEB 


METOJMKA MPEJBAPUTEJIbBHOM IOCTHPOBKH 
OBDEKTHBA 31-1, TIPHMEHSEMOFO B MPOEKLMOHHOM 
TEJIEBASHOHHOM | NPMEMHHKE C 3KPAHOM 3x4 x 


B cTatbe ONHcanbl Ofepalun 10 MpesBapuTeabHOH socTHpoBKe NpOeKIHOH: 
HOTO 3€pKaJbHO-AHH30BOrO OObEKTHBA, IIPHMEHACMOTO B TEAEBH3HOHHOM IIpHeM: 
HHKe C 9KpaHoM 3X 4 uu. 


_ Tlepspri oTreuecTBenHbli TeeBH3HOHHBIM MpOeKIMOHHEM npvem- 
HHK C 9KpaHOM 3X4 mM Obl CaaH B akKcnyaTaunio B 1954 1. 1 
r. Mockse B KuHOTeaTpe ,OpmuTax‘. Jlia yBeauyenna IPH HH: 
M@e€MOrTO H300PaxKeHHA C AIOMHHOMOPHOTO akKpaHa TPyO6KN B ato! 
YCT€HOBKe MPHMCHEH 3EPKaJIbHO-JIMH3OBLIN MPOCKUMOHHEIN O6beK 
THB C HecdepwyeckoH KOppeKUMOHHOK mMaacTHHol. Panee 6m. 
onucaH cmocoO H3roTOBIeHMA Hecdepnyeckux maacrun [JI]. 1], Ho 
HECMOTPAH Ha OOWHPHYIO JAWTepaTypy MNO UCNO.b30BAaHHIO TAKH: 
OObCKTHBOB B TeIEBHACHHH, BOMpOC O METOAHKE UX WCTHPOBK! 
ocBeljeH HeEOcTaTOUHO. B wHacToaule cTaTbe cyenaHa NOMbITK 
BOCIOJHHTb STOT Npo6e H ONHCaHb! onepaluv, NMpHMeHABUIHeC 
mp locTupoBKe oObexTuBa BJI-1. Stu onepauuu MoryT nocayxuUt 
OCHOBOH IIpH 1OCTHpOBKe OObEKTHBOB NOAOGHOTO THNAa M MO3TOM’ 
IPC ACTABAAIOT HHTepeC AAA MWpakTHKOB. - 


1. Kpatkoe onucanue ycrpoiictsa o6bekTuBa 


IIpHHuMaemoe TeeBu3HOHHOe W306paxenne y Tpy6Ku 23V1K4: 
uMeeT pasmMepHt 135 X 180 ma” nu pH pasmMepe 3puTebHOrO aKpaH 
3X4 Mm yBelmunBaetTca B Y=22,2 pasa. 

CpeTopoh MaMeTp rvlaBHoro ciepwyuecKoro 3epKaa pase 
750 MM, 4TO Ip paquyce KpuBusHE) R=738 ma naeT AIA OCE 
BOH TOUKH YTreomerpwyeckyio cBeTtocuty O1:0,8. Poxycuc 
paccToaHue OObekTHBa f=369 “um, a cBeTOBO mAMaMeTp aciepr 
YeCKOH KOPpeKUMOHHOH TWiacTruHKu 475 mm. B wenrpe Koppert 
WMOHHOM IaCTHHKH OBO BEICBEpAe€HO OTBEPCTHe AnaMeTPO 

J 142 mM aa TpyOKu c KarywuKamu. LlenTpambuan 30na ccepnu 
CKOrO 3€pKala ZHaMeTPpOM 200 mm Oblla 344ePHeHa JIA CHHKeHE 
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‘ACBETKH 2Ha TpyOKH. Tlockaa cTopona aciepuyeckon Koppek- 
IMOHHOM naiacTHHKH (61mxKHAA K CiepwyecKoMy 3epkavly ) ‘Oba 
/JaeHa OT BepIUHHE! 3epKaia Ha 738 wm. [Ho npuemHon TpyOKit 
IBIACTCA KOHICHTPHYCCKUM M@HHCKOM, MMCIOUIMM TOMUMHy a= 
=6 MM W panuych KpuBusnp R,=362 we nu R,=368 1. B KOH- 
‘TPYKTMBHEIX paspaOOTKax ONpaBbl OObEKTHBA COBMECTHO C aBTO- 
JOM NIPHHHMaJIM yu4acTHe KOoHCcTpyKTopH B. HW. Kapxases, C. A. 
\nexcees, H. H. Uepenanos, a y3aa epmatTeta TpyOKH—KOH- 
‘tTpyKktop A..M. ®uaumonos. 


A 


\ 





Puc, 1. K penaeniue ; sepkaa B onpaBe 


. J-—cepnueckoe 3epkano; 2—onpasa sepkana; 3—KOpPOMBICO; 4—mapuup; 5 au 5'— eh 
BHHTbI C WapPOBbIM YNOPOM; 6—NpHoKHMHbIe KONOAKH; 7—ynopubie TapeAKH: eeatpese 
yroubHoe KOPOMbIC0 ; 


KOHCTPyKTHBHO OObEKTHB MOXKET OBITh pa3sieeH Ha CeRyIO- 
‘M@ CAMOCTOATEIbHBIe Y3VIbI: 


1) y3e1 ccdhepuyeckoro 3epKaua, cocTroaMHit 43 camoro ene 
ONpaBbl JIA Hero; Ps SE a 
2) Kopnyc o6beKTHBA; te 

3) y3e/I KOPpeKTHPyIOlleh JMH3E; 

4) RepxaTeb TNyOKH; 

5) M@xaHH3M NolbemMa OObEKTHBA HM ONOPHaA Nata. 

Ccepnueckoe 3epKaio J kpenutca (puc. 1) B uyryHHOH axyp- 
2M onpape 2 WecTbIO GOKOBLIMH KOJIOAKAMH, paCIOsIO%KeCHHBIMH 
) TlepHdepuHu ONpaBbl, H NMOKOMTCA Ha ACBATH TAPeJIOUHBIX ONO- 
ix 7. TapeHOuHble ONOPbl COCAHHEHEI NO TPH WITYKH Tpeyrovib- 
IMA KOPOMBICIaMH 3, KOTOpHIe B CBOIO OYepedb WapHXpHO 
‘A3AHbI C ONpaBoh 3epKana. Kaxkyaa TapemKa MOKOUTCA Ha KO- 
IMBICIE B WaApOBOH WapHHpHOH mate 5, a KOPOMBICO aHaOrn4- 
IM IWAPHHpOM O COeAMHeEHO C onpaBok. PeryupoBouHbIMH BHH- 
MH MOMKHO CM€CTHTb KaKO€ KOPOMEICIO BMeCTe C CHAALIMMH 
| HEM Tap@JIKaMH Ha HYMKHYIO BeHUMHY WM 9TUM MOCTUYUD Mpa- 
IbHOH YCTAHOBKHM 3epKala B ONpPaBe B OCeBOM HaMpaBeHuH. 


* 
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BOKOBBIe KOJIOIKH YKPeleHbl Ha KOpOMBICax 3 MonapHo wa 
POBLIMH TaKHMH 2K WapHHpaMu O Cc BHHTOBOH Hape3sKOH. OTMMt 
BHHT@MH-IWapHHpaMH MOXKHO OTpery/IHpOBaTh MOO%KeHHE 3ep- 
KaJId OTHOCHTCJIbHO OMpaBbl H JOOMTbCA *KeaeMOH Cro yCTAHOBKH 
Co cropoubt paSoueli nmoBepxHocTH ccbepuyeckoe 3epKa0 Kpe 
MHTCA B ONpaBe TpeMA MIaHKaMH 
ONMpalowulvuMHcA Ha *Packy 3epKavia 

Kopnyc o6pbextupa J umee 
(popmy NoO.IoH yceyeHHOH NM paMH Ab 
M CBapeH U3 JIMCTOBOH cTau (puc 
2). K o60HM ocCHOBaHHAM aTOi 
NHpaMHbl MpHBapeHbl COOCHbI' 
CTa/IbHbIe KOIbUa 2 u 38. B Gob 
Il€M OTBEPCTHH KOpMyca ycTaHaB 
JMBaeTCH ONpaBa 3epKala u Kpe 
NUTCA TpeMA BHHTaMH. K HapyxHO 
MOBEPXHOCTH KOpMyca CO CTOPOHI 
MeHbIUerO OTBEPCTHA KpenuTc 
San, eee TPeMA KOJOAKaMH OpaBpa Koppek 

. eook eae Tupyromel HH3b. Tlo zByM 60KO 
7--kopnyc oOObeKTHBa; 2—oOTBepcTHe AAH oe PPM SO DHD Ca Ce ane OF 
Sheparsenoro seprane ¢ onpgood: Jot. HANNE ABEPUL 6, Cay KAULMe 11 
onpasof; 4—onopHas maata; 5—nomxpat; 3@M@CHbI HM YyCTaHOBKH TpyOK 

O--ABEpHA 23/IK45. BHyTpeHHAA MOBEPXHOCT 

| KOpnyca OOWMBaeTCA CBHHILOM (34 

UWlHTa OT PeHTTeHOBCKOTO H3/IyYeHHA Tpy6OKH) HU OKpalMBaeTc 

MATOBOH yepHoH KpacKkoH. J[Bepubl uMeloT GOJIOKHPOBKy, BbIKJIIC 
YaIOWy!IO BLICOKOe HaNpAXKeHHE MPH UX OTKPbIBAHHH. 














7 on a 


ZW. 


, hdd 







WM bk 
Puc. 3. Y3en AHH3bI 


/—kOppeKTHpylollan AHH3a; 2—OfpaBa AHH3bI; 3—NpHxKUM 


Y3e1 KOppeKTHpyiouleh sMH3bI (puc. 3) COCTOHT H3 KOVIbIL 
O6pasHo OnpaBbl 2 nH Tpex MWiaHOK 3 AIA KPeMIeHHA JTHH3E 
Koppextupyromas wun3a J pMecte c ompaBoh 2 KpenutTca Tpen 
KOJIOMKAaMH K TepewHemMy cpe3y Kopmyca. CoBMeLIeHHe OCH JIHH3 
C OCbIO OTBEPCTHA KOPMyca AOCTHTaeTCA Mp NOMOLIM Tpex BHHTO 

Jlepxaterb Tpy6Ku (puc. 4) aBaseTCA HaM6oO.1ee CIO2KHBIM Y. 
JOM B OObeCKTHBe, TaK Kak BBINOJHACT HECKOAbKO (QyHKUH 
a HMeCHHO: 

a) mepememlaeT TpyOKy BAOJIb OCH OObEKTHBA; 
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6) nepemeulaeT TpyOKy B BEPTHKabHOH MIOCKOCTH NepneHaAH- 
<YIAPHO K OCH OObEKTHBA; a. 
' B) MepemMemlaeT TpyOKy B TOPH3OHTa/IbHOM HalpaBseHHH Nep- 
TCHRHKYAAPHO K OCH OObEKTHBA; a 
' p) mopopauuBaeT TpyOKy BOKpyr OCH, MpoxozAlWehH uepes 
I@HTP KPHBH3HbI CPepH4yeCKOTO 3epKaa; A 
' mm) MoBopaunBaeT TpyOKy BOKPyr OCH KOJIOHKH 2 TpyOxonepxa- 
tena 7. ‘ 
' CoBOKYNHOCTb 9THX Tepe- 
ACLUCHHH 2aeT BO3MO2KHOCTb 
JeTYHPOBATb B H3BECTHHIX 
ipementaX MOO#KeCHHE JIOMH- 
iopopHoro S3KpaHa MpHeMHOH 
‘py6KH OTHOCHTE/IbHO Cepu- 
fecKOrTO 3epKala H oOOecre- 
(HTb Pe3KOe H300pPaxKeHHe Ha 
PHT@JIbHOM 9Kpane. 
_ Mexanu3m nogbema 06b- 
KTHBa O (cM. pHc. 2) mper- 
TaBIdeT COo6ok ZOMKpaT, 
MH H3 KOHILOB KOTOpOrO 
1apHHPHO MpuKpe;ieu K KOp- 
ycy / o6beKTHBA, a BTOPOH— 
_ OMOpHOH nate 4, Ilepe- 
HJHBIM PbIYarOM MO?KHO H3- 
CHAT YFrOJl M@K AY OCbIO 
ObECKTHBA HUH  IMVIOCKOCTDIO 
MOpPHOH MVIaTH. , 
Kopnyc O6beKTHBa CBA3aH 
ONOPHOH N1aTOH WapHHPHbIM Puc. 4. Lepxateab tpy6Kkn 


JEATHHECHHEM, o6ecneuHBalo- J—natpy60x; 2—KononKa; 3—a1onbKa; 4—OCcb Na- 


Tpy6Kka; 5—BHHT OceBbIX (POKYCHPOBOUHBIX) cMeLle- 
HM ABE TOUKH ONOPpBI. HHA TpyOKH; 6—BHHT OOKOBbIX CMeLUCHHA; 7—BHHT 


peTbs TOUKA ONOpH kopnyca see e eee Shas NaLNGEE GeaOL a cynmnoptos; 
i\XOMHTCH B MeCTEe ero CO- 

[HHEHHA C BeEPXHHM KOHILOM 

yMKpaTa. OnopHaa mniara uMeeT dopmMy N1OCKOH oONnpoKHHyTOR 
)pOOKH H3 JHCTOBOH CTaH HM KpelNHTCA BHHTaMH K (yHaMeHTy 
Id K TOy 3pHTebHOTO 3aa. [pH MOMOWH BHHTOB MOKeT ObITb 
'VULECTBIC€H HeOO/IbLIOH Pa3BOPOT OODEKTHBA OTHOCHTEJIbHO 3pH- 
JIBHOrO 39KpaHa B TOPH3OHTAIbHOH MJIOCKOCTH. | 





2. IOCTHpOBOYHbIe ONnepallHH 


LlebiO IOCTHPOBKH OODEKTHBA ABIACTCA YCTAHOBJICHHE BCeX 
O feTajmeH Ha TAKHX B3€HMHBIX PaCCTOAHHAX, IPH KOTOPEIX OOb- 
THB HaHJy4WHM OO6pa30M BEINOJHAeCT CBOH PYHKUMU B KOHKPetT- 
IX yClOBHAX aKCrIyaTauMH. TlockoabKy oO6beKTHB 3VI-1 cnenH- 
'bHO paCC¥HMTaH H H3PrOTOBCH JIA TeeCBH3HOHHOK mpoeKIHH 
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C.22,2-KpaTHBIM YBeIMYeHHeM, TO NpaKTHUeCKH JOCTHPOBKa CBO- 
_ AMTCH K YCTaHOBKe, BbIBEPKe H 3aKPeMICHHIO ONTHYeCKHX HM M@Xa- 
HMYECKHX WeTAIe€H Ha PaCCTOAHHAX, yKa3aHHHIX Ha YepTexax, Y 
K KOMMCHCalHH HeTOYHOCTeH, HAKOMHBIUMXCA B WeTaIAX MpH HX 
H3rOTOBCHHH MO 3aaHHBIM JOMyCKaM. 

Ileppo tocTHpoBouHoh onepanuel ABIAeTCA COBMelLeEHHe OCP 
natTpyOKa mepxatein 7 (cm. puc. 4) Tpy6KH Cc OCbIO O60HX OT- 
BepCcTHH Kopllyca, C/ly2KaulNX AJId yCTaHOBKH B HUX cibepHyeckorc 
3epKalla WH KOppeKTHpylouleH AMH3bI. C ato WetbiO BCe Cyn: 
nopT (5, 6, 7 u 9) Tpy6koxepxaTerd ycraHaBAMBaIOTCA B cpes- 

_=HHe MOAOKeHHA, @ Ha OOOHX OTBEPCTHAX KOPMyca HaTArHBaIOTCs 
HHTAHBIC Nepekpectua, dukcupyloume ero ocb. Tlo o60HM KOH 

_wWamM maTpyOka TpyOkozepxKaTea HaTATHBalOTCA TaKHe 2%Ke HUTA 
Hbleé Mepekpectud. Ha nposOsKeHHH MpAMOH, COeMMHAIOULeH Nepe 
KpecTHA B OTBEPCTHAX KODPMyca, Ha cTeHe (HH HeNOABHKHHI) 
MpeqMetax) KOMHATHI HaHOCHTCAH KaKaa-1H60 3aMeTHAA MeTK: 
(TOUKa, KPeCTHK). . 

Iloce sToro jepxaTeib TpyOKH BHOCHTCA BHYTpb KOpnyc 
yepe3 OOKOBbIC ABEPUbI H YCTAHABJHBaeTCA BPeCMeHHO TaK, 4TOGE 
NepeKpecTHA B NaTpyOKe COBMECTHJIMCb C MpPAMOHM, COeLHHAIOUIe! 
mepekpectHe OO/Ibuloro OTBepcTHA KOpnyca (MepeKpectve B Ma 
AOM OTBEPCTHH HapylaeTca NMaTpyOKOM) H MeTKY Ha cTeHe. 3aTe) 
MPOW3BONHTCA Pa3MeTKA OTBeEPCTHH MON COCAHHHTeJIbHEIC 6OVITE 
CKPeIAlOlWMe TPyOKOepxaTeb C KOPNYCOM, HW LepKaTeb TPyOK 
H3BeKaeTCH H3 KOpmyca. [locae cBepaeHua OTBepcTHH TepxXaTer 
BHOCHTCA BTOPHYHO BHYTPb KOplyca HW KPeNHTCA OKOHYATeIbHO. 

Bpamas sunt 5d (cm. puc. 4) mpogombHoro nepememenua cyt 
nopta TpyOKOepxatTeia, CMellaeM NaTPpyOOK BAOb OCH Ober 
THBa H yOexKaeMcA, TO APH 9TOM He HapyulaeTca panee ycTé 
HOBJICHHOe COBMEleHHe Mepekpectuh. IIpu mpaBusibHolH ycTaHoBk 
TpyOKozepmaTeA TakKO@ COBMEIIIGHHE JO/JDKHO COXpaHAThCA +} 
BCeH JIMHE xOZa cynnopta. Ecam 9aToro COBMeLIeHHA HeT 
MM€e€TCA HEKOTOPOe CMeLIEHHE OCH NAaTpy6Ka OT OCH KOpMyca, Ti 
OCBOOOMB BHHTH, COeCAHHAIOWIMe Tpy6KOLepxKaTelb C KOpMycol 
HM BCTaBIAA MOAKIaIKH, LOOHBAeMCA NOIHOFO yCTpaHeHHA 3aMeuUe: 
HOO OTKJIOHEHHA OCeH, MOCIe Gero’ 3aKPeMIACM OKOHUATECVIbI 
TpyOkomepxateb GOOuITaMH. | 
- Bropow onepaywei ABAdeTCA COBMeLIGHHe UWeHTPpa KPHBHSE 
Cpepuwyeckoro 3epKasla C OCcbIO O6beKTHBA (HHUA, COCAHHAIOUL 
mepekpectue O0bwOro OTBepcTHA KOpMyca c AByMA MepeKp 
CTHAMH B naTpyOKe wu MeTKOM Ha cTeHe). J]1a aTOrO, He CHHM: 
paHee yCTaHOBJICHHbIX NepekpecTHH Ha naTpyOke Tpy6KorepxK 
TeJIA, CHHMA€CM TMepekpectne C OO/buIOrO OTBeEpcTHA KOpniyca 
yCTaHaBJIMBaemM TY2a 3e€pKalo B ompaBe. Ec1H CMOTPeTb Yepes C 
BepcTue maTpyOka B CTOpOHy ccepuyeckoro ‘3epKaia, TO YyBHII 
yeThIpe NMepeKpecTHA, H3 HHX TBAa—DpeaJIbHble, a 1BA ABJIAIOTCA 
H306paxKeHHAMH. Ecin 3TH MepeKpecTHA He exKaT Ha OAHOH MP 
MOH,- TO IWeHTP KPHBH3HbI 3ePKala He. Je@2KUT Ha OCH CHCTeM 
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Jia COBMeLICHHA TepeKpecTHH pa3BOpayHBaeM 3ePKaIO BMeCTe 
C OMpaBoH OTHOCHTebHO KOpNyca pH MOMOLWH BHHTOB. Cosma- 
euHe mepekpecTHh facT HaM NOHOe COBMelWeHHe WeHTpa KpH- 
BH3HbI CPePH4eCKOTO 3epKaa C OCbIO OODEKTHBA. 

TpeTbeH onepalweh ABAAeCTCH COBMEULCHHe WeHTpa KPHBH3Hbl 
ciepnyeckoro 3epKasia c MocKocTbio acepuyeckon HH3bI. aA 
3TOrO Ha MWIOCKYIO CTOPOHY JIMH3bI MpHK/IeHBaeM HHTAHOE Tlepe- 
KpecTue, Moce 4ero KpelHM JHH3y BMeCTe C ONpaBOK K KOpmycy 
CO CTOPOHbI MeHbIUerO OTBEPCTHA. 

Kak mpaBHli0, 3TO NepekpecTue He OyAeT COBMEMIeEHO C ero 

v300paxeHnemM. CuHauaia OOKOBbIMH MePeCMeWLCHHAMH JIKH3bI O- 
6uBpaeMca, YTOOM! MepeKpecTHA JIerIH Ha OJHY JIMHHIO -C Mepe- 
KpeCTHAMH MaTpyOKa; 8TO WaeT COBMELIEHHE OCH JIMH3bI C OCbIO 
naTpy6Ka. 3aTeM OMHOBPeCMeCHHBIM BPalleHHeM OOJITOB CMeliuaeM 
3epKalo Blepey (MH Ha3aq) MO CoBMaseHHA Hu306paxKeHHA Nepe- 
KpecTHA Cc caMuM epexpectuem. [Ip sTom caezyeT HaOm101aTb 
3a TeM, UTOOB! MepeKpecTHA Ha MaTpyOKe OCTAaBa/IHCb COBMELILeH- 
HBIMH C HX H306paxeHHaMH. Tlocie sTOrO HH3a HM 3epKalO Kpe- 
ATCA OKOHYATeIbHO K KOPMycy OObeKTHBA. 
. TlepeuncaeHHbIMH TpeMA OMepallwAMH MpeABapPHTe/IbHaA IOCTH- 
pOBKa- OObEKTHBA 3aKaHYMBaeTcH. OcTaeTCA MpaBHJIbHO yCTaHO- 
BHTb OObEKTHB OTHOCHTCbHO 3PHTeIbHOrO 9KpaHa. Jia sToro 
OObEKTHB YyCTAaHABIHBaeTCA OT WeHTpa 9KpaHa Ha paCCTOAHHH 
8,1 m Tak, 4TOObI WeEHTP acepH4eCKOH JIMH3bI OKA3aJICA Ha OJ\MHA- 
KOBOM PpaCCTOAHHH OT HHKHHX YIVIOB 9Kpaua. 

-BaTem uepe3 OTKPBITyIO SOKOBylO ABeplly C MOMOULbIO MVI0- 
“KOFO 3epKasla, BHECEHHOFO BHYTPb Kopnyca Moy yraiom 40° K OCH 
JObEKTHBA, ONPCACIAeM MPaBMIbHOCTb COBMELeHHA OOOUX Mepe- 
<pecTuH Ha maTpyOKe TpyOKosepxKaTeA Cc MepeKpecTHeM Ha 3pH- 
(eJIbHOM 3KpaHe. [lepeKpecTHe Ha 3PHTeCAbHOM 9KpaHe eMaerTcA 
IPH MOMOLIM HUTOK WIM WnaraTa, MpOTAHYTHIX U3 MPpOTHBONOOXK- 
ibIX YIrvloB aKpaHa. I1pov3BOA COOTBETCTBYIOLIHE Ppa3BOPOTHl 
copmyca Bcero OObeEKTHBAa B TOPH30HTaIbHOM MIOCKOCTH 4 
1Ob3YACb AOMKPATOM “JWIA MepeMelleHHH B BeEPTHKA/IbHOH - IVI0- 
\KOCTH, JOOMBAeMCA COBMELIICHHA yKa3aHHbIX Tpex Mepexpectuh. 
3DITIOVIH@HHE 3BTOFO YCJOBHA WH WacT HaM MpaBH/IbHOe B3aMMHOE 
\ACNOMOMEHHE MPOCKIUMOHHOFO OODEKTHBA OTHOCHTEJIbHO 3PHTEVIb- 
(Oro aKpana. | 
- QOwHakO 3pHTeJIbHEIM 3KpaH B TeJIEBHACHHH JO/JDKEH HMeTb Ta- 
"yO X4paKTePHCTHKy HallpaB/JIeCHHOCTH, KOTOpPad OXBaTHIBaa ObI 
O/IbKO M€CTa pa3MeLIeHHA 3puTemeH, T. €. OOMALaTb HEKOTOPHIM 
‘osuUHeHTOM yCcHeHHaA. JIA Ayumero HCNOb30BaHHA HalpaB- 
‘CHHBIX CBOHCTB 3KpaHa eFfO MpHXOAHTCAH HaKJIOHATb B CTOPOHY 
puteseh. Ilo sto mpwunne, a TakxKe H3-3a MaJOrO yBeJIMUeHHA 
306paxKeHHA, KOTOPOG BO3MOXKHO B TeCICBHACHHH, 3PHTeJIbHbIM 
KpaH oO6pa3yeT C OCbIO OObEKTHBA YFOJ, HECKOJIbKO OTJMUHBIN 
t 90°. Tlostomy, CCH BJOXKHTb HMHTATOP C HCMbITAaTebHOM 
a61ulel B aTpy6OK IOCTHPOBAaHHO"O OMHCaHHbIM CIOCO6OM OObeK- 
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THBa, TO HOJIYYHTb Pe3KOTO H300paxKeHHA NO BCeMy aKpaHy He- 
BO3MOXKHO. 

HTo6bl MOyUNTh pe3sKoe u306paxKeHHe no BC€MY 3PHTeJIbBHOMY 
9KpaHy, HEOOXOJHMO BHHTOM 9 (cm. puc. 4) HaKOHUTb NaTpy6oK 
C MMMTA@TOPOM TaK, 4YTOOB! BepxHui Kpail Kapa npu6s.usnica 
K acepnyeckoh smH3e, a HHWKHHE KpaH yJa/IMicd, H OHOBpe- 
M€HHO BHHTOM 5 NepemeulaTb Tpy6Ky no ocu. Jia onpeeeHua 
CTENCHH OHHAKOBOK Pe3KOCTH CHPOeKTHpOBaHHOrO W300 pak eHuA 
Ha BCexX YaCcTAX 93KPaHa HCMOJb3SyeTCA CeeHOBHIH coTos7eMeHT 
C rabBaHOMeTpoOM. | 

PoTosIeMeHT MPHKpbiBaeTcA we;eBor AMapparmMou TaxKofi 
WIMPHHB, 4YTOOK] B HEH YyMeHbINAaTOCh H306paxKeHHe KaKoli-1n60 
HeTaW PHCyHKa TaOaHubl. Jletaiu Bbi6upaloTca Takue, KOTOpBIe 
HMCIOTCA B UYETHIPEX yrviaX HW B WeHTPe UCMBITATebHOM TAGUILB. 
Mi3mepAA OCBeLeHHOCTh M306paxKeHHA 9sTOM ZeTamN B yriax 4H 
B UCHTpe OKpaHa HW OCBEINCHHOCTh CM@%KHBIX y¥aCTKOB, MBI ONpe- 
ACTMM KOHTPaCT M30OpaxKeHHA B pasHBIX y4aCTKaX 9KpaHa. 3naa 
KOHTpacT NpOeCKTHPyeMOM HCIbITaTeIbHOH TaG6JIHILbI 143 pe Ba pu- 
TeJIbHBIX H3MEPCHHH, MbI MOMKEM CYHTb O cTeneHH JOCTHrHYTOH 
PaBHOMEPHOW Pe3KOCTH H306paxKeHHA Ha S9KpaHe. STHM Ke (poTo- 
TEMCHTOM MBI MOKCM H3ME€PHTb HEPaBHOMEPHOCTb OCBeILEHHS 
9KpaHa, OOYCIOBJICHHYIO BHHbeETHPOBaHHeM OObeKTHRA. 


3. AMutTupyiouaa tTpy6Ka 


MmutTupyiomaa tTpy6Ka 7aBHo 3APCKOMCHAOBaa ce6A Kak 
NOJE3HOE YCTPOHCTBO B pa6boTe C MpOeKUMOHHBIMU TeeBH3HOH- 
HBIMH OO beKTHBAaMH. Mlockombky Hurme onucaHHA TaKoro ycTpok 
CTBa HE BCTPeyalOCb, TO CUHTA€M MO/I@3HBIM KPpaTKO ONHCaTbh HMH 
faTOPH, MPHMCHABIUHECA B HalleH MpakTuke. 

I]pHMeHenue HMHTHpyiouleh TpyOKu mpH pa3paOorKe mpoeK 
HMOHHBIX TCICBH3HOHHBIX MPHEMHBIX YCTPOHCTB BbISBAHO C/leLyI0 
LMMH TIpH4HHaMuH: : 

1. Paspa6oTKy mpoeKuHOHHOTO o6beKTuRBA yYacTO NpHxXOsHTC: 
BeCTH NapaJWI€bHO C pa3spa6OTKOM MpHeMHOM Tpy6KH, COBMeCTH 
C KOTOPOH OyzeT padotaTb o6bexTuB. Tlostomy mpu SKCNePHMeH 
Tax C MaKeTaMH OObEKTHBA, Kak NpaBHi0, HET BO3MO2%KHOCTH NOJIb 
SOBaTbCA PeaIbHOH MpHeMHOH TpyO6Kol. 

2. Tia pa6orTn mpuemnHol Tpy6Ku B YCOBHAX, OJIH3KUX K pe 
QJIbHBIM, HEOOXOAHMO HaJIH4ve BCeX 6.IOKOB TeeBH3HOHHOrO TIpH 
€MHHKa, a 9TOTO OOBIYHO HET, MOCKONbKY CXe€Ma MIPHEMHHKA pa3 
paOaTbIBaeTCA TaKXKe MapasebHO C OO bEKTHBOM. 

3. [laxe B ciyuae Hannuua TpyOKH u RCceli paqHOTeXHHYeCKO 
wacTH MNPHEMHHKA UX 9KCIIyaTauHA Mp onbitaxX c MaKeTaM 
OObEKTHBOB Tpe6yeT 3HauHTebHOTO BpeMeHH OT 9KCIMePHMeHTA 
TOPa-ONTHKA HW OTBI€KaeT eCrO BHHMAaHue. 

[lepeuncenuble coo6paxenua no6yaAHAM 2aBHO OTKa3aTbCA O 
HCMObSOBaHHA PeaIbHBIX TeVICEBH3HOHHBIX IIPHEMHBIX Tpy6O 
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B OIIbITaX C paspabaTHIBaeMbIMH MPOCKIMOHHEIMH OODEKTHBAMH H 
fIPHMCHATb HMHMTATOPH. 

Mmurupyoulad Tpy6ka 2O/DKHa OBIT ONTHYECKHM HW TeOMeCTPH- 
YeCKHM 93KBHBaIeCHTOM peaJbHOH MpHeMHOM TpyOKH, NOCKO/JIbKy 
OHA JOJIKHA BO3MOXKHO MOJIHeEe BOCIHPOH3BeCTH YCJIOBHA, B KOTO- 
phx OyfeT pa6oTaTb NMpOeKUMOHHOe yCTPOHCTBO. 

Tpe6opaHHe ONnTHYeCKOH SKBHBaJICHTHOCTH MMHTATOPa 3aKJO~ 
WwaeTCA B TOM, YTO Kap HMUTATOPA OJIKEH ObITb CAMOM3/yuUaTe- 
neM CReTa, BECbMa OM3KHM 10 XapaKkTepy K BO30yxXJeHHOMy 
miomunodopy. B umuTHpyiouleh TpyOKe ObIO MpHMeHEHO MOJION- 
HOe CTeKIO, MOCKOAbKY OHO TO XapaKTepy H3/1yueHHA BeCbMa 
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Puc. 5. UmuTupyrowasa tpy6Ka 


1—kopnyc HMHTaTOpa; 2—npospayHoe AHO, AaHaAOrHUHoOe AHY peanpnod pHemHok tpy6kn; 
3—monownoe cTeK10; 4~namMna HakaaHBaHHA; O—MaCKa ANA OTpaHHyenHA Kapa 


‘IH3KO JIOMMHOOpHOMy aKpaHy. Kpome Toro, B peaibHOw NpHeM- 
off Tpy6Ke sIoMMHOcOp HaHeCeH Ha BHYTPeHHeH MOBEPXHOCTH 
INYKIO‘O Ha, MOsTOMy TaKOM %Ke KOHCTPYKTHBHBIH 9/1eMeHT 
‘bil BB@eH HW B MMHTATOP. BcwencTBHe 3TOTO KOHCTPYKTHBHOE 
\POpMIeHHE HMHTATOPA NPHHAO BHA, NOKaSaHHBIM Ha PHC. oO. 
[Ipu McMbITaHHAxX MakeTa pa3padaTbIBAeMOFO MIPOCKUMOHHOTO 
(DH@MHHKa HMHTATOP BCTABJIACTCA BMECTO peaJIbHOH TPpY6KU B OOb- 
ixtus. Kamp uMMTaTOpa NpoeKTHpyeTcA Ha 3PUTe@JIbHbIN 9KpaH. 
‘CIM MIPCXMETOM 3KCHEPHMCHTAIbHOrO HCCIeCROBAHNA ABJIACTCA BO- 
‘oc O pa3pelliaiomeh cmocoOHOCTH NMpOeKIMOHHOTO OObeKTHBA, 
‘0 B MMUTATOP BKaMbIBaeTCA MexZy geTanamu 2 u 3 (puc. 5) 
{POEKTHPyeTCA Ha 9KPaH MpospayHan WITPHXOBaA MUpa C COOTBET- 
TBYIOWMM 4YHCIOM JMHH Ha 1 wa. Ilo uncay AMHMH, paspemae- 
{bIX JAHHBIM OObEKTHBOM, MOMKHO CYAMTb O CFO MPHTOAHOCTH AIA 
\eLIGHHA MOCTABJICHHOH 3aauH. 
- Jina onpezenenua K. 1. 2. NpOeKUMOHHOFO OODbEKTHBA Mper- 
APUTEIbHO U3MEPAIOT APKOCTb Kapa HMMTaTOpPa HM BBIMMCAIOT 
3Y4YaeMbIi UM CBeTOBOH NOTOK. ConmocTaBiaa 3TOT CBeTOBOM 
OTOK C HMOTOKOM, MaaloluiMM Ha 3PHTe/IbHBIM 2KPaH, JTErKO BBI- 
UCIUTb K. I. 2. MpOeKUHOHHOTO O6beKTIBa. Borpoc 0 co3sqaHHtt 
POCKI[MOHHEIX OOEKTHBOB B TEJEBUCHHM C BO3MO2KHO 6OJIbIUMM 
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K. 1. 2. HM€CT OY€Hb BaxKHOe 3HayeHHe. TlosTomy MatepuasEl u3- 
M€PCHHH, MpPOBeeHHEIX C HMHTATOPOM, OKa3BIBAIOTCH BeCbMa LeH: 
HBIMH TIPH BEOOpe OObEKTHBOB C HaHOOVJIbIIMM K. I. OQ. 


JIHTEPATYPA 


- 1.U. &. Ky3aes, Hoss meron usroropzenna HecepnyeckHx noBepx. 
HOCTEHM BbICLIMX MOPANKOB AAA KOPpeKUMH ONTHYeCKHX cCHCTeM, ,TeXHUKa Tele. 
-Buyenna“, 1954, spin. 2 (8). 


_Cratbsa noctynuaa 1/1X 1955 r. 


Kano. mexn. nayk K. B. MHXAJIKOB 
una. C. H. 3EJEHCKHH 


XAPAKTEPHCTHKH NEPEJAUH KOHTPACTA 
FEJIEBASHOHHbIMH CHCTEMAMM 


— roe 


B cTaTbe paccMOTpeH MeToa anamu3a XapakTePHCTHK Nepewayn KOHTpact: 
‘TCMCBH3MOHHBIMH CHCTeMaMH. BplBeweHblt oO6mHe BbIPAXKeHHA TAA XapakTepu 
(THK Mepehath KOHTpacTa WH AA 4HCla rpaganuk apKocrn, BOCIPOH3BO].MMbI 
‘TEE BH3HOHHOH CHCTeMOH. 


Bpejenne 


Bompoc 0 pacnpeyerennu cBeroreHeli B TeEeBH3HOHHOM 430 
OpaxkeHHH MMeeT CyUeCTBeHHOe 3HAaYeHMe Kak JIA TeeBu3HOH 
HOPO BeulaHHA, Tak M WIA CN€WMa/IbHbIX MPHMCHeHHH TeeBUAeHUA 
O6 98TOM cBMAeTeAbCTByeT GObIOe YHCAO CHeWHAIbHEIX paboT 
ONyOMKOBaHHEIX B CopeTcKom Colose u 3a rpaHuuel. aa Tese 
BHSHOHHOrO BelaHHA HaHOOJIbIUMH MHTepec MpencTaBAAeT 3HaHH 
TOPO, HACKOABKO TOUHO BOCNPOM3BOAATCA rpazalluu aApKocTu mMepe 
AaBaeMOM CICHbI MH KaKOe KOMMUeCTBO rpagzauni MOxeT OLIT 
nepezauo. Ilostomy kayecTBo Te1eBH3HOHHOrO H300paxKeHHA, Ha 
PAY C APYTHMM WapaMeTpaMH, XapaKTePH3y1OT MAKCHMAJIbHO pa3 
AUMMMBIM HHCIOM rpawauwh B w300paxeHHH CTyNeHYaTorO dboTo 
METPHNECKOrO KJIMHa, MpeACTaBAAIoulero IWKay C PpaBHOMepHbIi 
H3MCHEHHEM IIIOTHOCTH CTyMeHeH mo Mana3zony. 

FHeo6xOJHMO OTMeTHTb, YTO aHHBIe O 4NCTe mepeaBaeMblx rpa 
Aah APKOCTM AOCTATOYHEI TOJIbKO Mp YCOBHM OZHOLBeTHOCT 
ClOKeTA NEP ayn WIM MPH YCAOBHM, YTO CIeKTPadbHad xapakTe 
PHCTHKA Tepewaiomeh TpyOku COOTBeTCTByeT KPHBOM BUAHOCT. 
raza. OTKIOHeEHMe OT STHX YCAOBHA MOOXKeT BH3BATb KOHTpact 
HBIC MCKQKCHHA, HE CBA34HHBIE C XapakTepHcTHKOH nepezay 
cucTeMbI. Bonpoc stot, O2HaKO, 3aClyKUBaeT OTLEbHOFO paccmo 
TPCHHA WH B HacTosuleH paOoTe He uccexyerca. 3necb mpHHH 
MaCTCH, TO BHOOP CNeKTPabHOH XapAKTePHCTHKU CHCTeMBI CAE 
“aH TaKHM OOpa30M, 4TO AIA 3aaHHOTO CloxKeTa neperayn KOH 
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TPACTHBIe HCKAKCHHA, OOYCAOBCHHEIC CNEKTPaIbHbIMH CBOHCTBaMH, 
OTCYTCTBYIOT. , 

Onako u B 3TOM Cayuae He BCerga yROOHO XapakTepH30BaTb 
Ka¥ueCTBO Tepeqauv 4HMCIOM MepeaBaeMblix (BOCI POH3BOAHMEIX ) 
rpagzaunh. B anmapatype MpOMBIUIeHHOrO TeeBueHHA MHOr AA 
TpeOyVIOTCA HeAMHeHHBIe XapaKTEPHCTHKA Mepeayi, BBOAMMBIC AA 
yBeMueHHA apdpektuBnocTu paoorHl. B 9TOM cay4yae yxe He 
HMeeT CMBICIa TOBOPUTh O NpaBHIbHOH Mepezaue rpazaun. Muo- 
rue 3aa4H, pellaeMble C MOMOMLbIO TeIeEBUCHHA, TpeOyloT OTBeTAa 
Ha BOMNpOCH: KaK BOCIPOH3BOAATCA eTaIM PpasJIM4HOrO KOHTPacTa, 
KaKOH XAaPAKTeEPHCTHKOH OMKHA OOMALaTb CHCTEMA, uTOOH cile- 
ATb BO3MOXKHBIM HabmOTeHHe OObEKTA, XOTA Obl W C HCKAKCHHEM 
pacnipeMevieHHA CBETOTeHEH, HT. A. 2. 

OuepugHo, 4uTO HaH6o7ee yOOHOM xXapaKTePHCTHKOH, MO03B0- 
jsroulel CYAUTb O BO3MOXHOCTAX CHCTEMEL, OY LET ABMATBCA XAPAaK- 
TepHCTHKa, CBASbIBalOWaA KOHTPacT Ha BxOAe (KOHTpacT OpHrH- 
Hawa) HM KOHTpacT Ha BbIxOTe (KOHTpacT W306 paxKeHHA) CHCTeMHI, 
KOTOPyIO MBI 6yZeM Ha3bIBaTb XapakTepucTHKOM mepewauv KOH- 
TpacTa. SHawHe STO XapakKTePHCTHKH NO3BOMACT HeMOCpeACTBEHHO 
CYIMTb O BO3MOXKHOCTH HaGOOTEHHA 342a4HHOTO OObEKTA TIPU ycs0- 
BUH, 4TO pPa3Mepbl MpOeKUMH erO Ha YYBCTBUTCbHOM 3/TEMCHTE 
CHCTEMBI MOCTATOUHO BeHKM, YTOOB! He YYHTHBaTb alepTy PHB 
acbeKT cucrempl. B To 2%x*e BpeMA OT XapakTepHCTHKH Nepedayy 
KOHTpacTa BCerfa MOXKHO TepeliTH K XapaKTePHCTHKe KavecTBa 
u300paxKeHHA TO UMCy NepeaBaeMbIx rpanauun. 


1. Meroa aHadu3a XapaKTepHCTHK NMepexauW KOHTpacta 
TeJIEBHSHOHHbIX CHCTeM 


~ 


Tlonyctum, 4ro xapakTepHcTHKa mepezaun  CHCTeMBI WIM ee 
aieMeHTa* alllipokcuMupyeTca cTeneHHo pyHkuMel 


u,=Mui, | (1) 


rae 
Uo—CHIHad Ha BLIXOe CHCTEMbI (s/1eMeHTA) ; 
,—CHTHa Ha BXOJe CHCTEMBI (21eMeHTA); 
M—xosbduunext npeodpasonanna,; 
~—koaUuuneHT KOHTPacTHOCTH, WH ,raMMa“, CHcTeMBI (9/1e- 
MeHTA€). 


| Tlycrb, qaee, KOHTpacT (cBeTOBOM HAM QIEKTPH¥eCKHH) Ha 
BxOe paBeH : 


ul 3 — lu P | . 
i make 1 AUK 
K i oy. ea (2) 
1 make 





* Tloy xapakTepHCTHKOH Nepeqaun CHCTEMBI Wau amemenTa: 6ymeM NonpasyMe- 
paTb CBA3b MAY YCTAHOBMBIIMMHCA 3HaYeHHAMM CHrHada Ha BxOMe HM BbIXOMe 
SHCTEMBbI (3@MeHTA€). 1 
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COOTBeETCTBEHHO KOHTPAaCT Ha BbIXOZe 


io MAQAKC — Uy MUH 
K,= il : (3) 
2 Make 


Mcnoab3ya 9TH 3aBMCHMOCTH, NOy4HM CBA3b MK LY KOHTpa- 
CTaMH Ha BXOJ€ WH BbIXOMe CHCTeMBI (9eMeHTA), T. €. XApaKTepu- 
CTHKY Tepeqaun KOHTpacta 


K,=1—-(1—4,)". (4) 


[Ip ycrosun K; <1, uo scergza cnpapesuno, Bbipaxenue (4) 
MOXKET ObITh MpeACTaBAeHO GeCKOHEUHEIM CXONALLMMCA pAOM 


— 1 2 — | —2 
Kai, — A Ki gt 7 (5) 


[IpeHeOperaa wiewamu Broporo u 6omee BBICOKUX NOPALKOB, Mo- 
JLYYHM H3BeECTHYIO 3€BHCHMOCTb | 


Ha ocHopanuu cbopmyszn (6) o6nt4HO NOwaraioT, 4TO pH xa- 
PakTepHCTHKe Nepewauu, ammpOKCHMUpyioulelica cTreneHHo (PYHK- 
Me, HMe€CT MeCTO MpaBHbHad Nepexaua cpeTorenell. 

PacCMOTpHM, Ha 4M OCHOBAaHO TaKoe nmpezcraBaenne. Kak yxe 
OTME4aIOCb, O KOHTPACTHBIX HCK@KEHNAX MPHHATO CYUTb NO Mepe- 
mave modeH CTyMeH4¥aToro dboToMeTpHyecKoro KJIHHA, KOTOPBIH 
MMCCT MOCTOAHHBIH KOHTPacT M@%K Ay COCeAHHMH HOWAMH, OOBIMHO 
HeOObIIOH MO BeTMUHHe, | 

KouTpactTsl Ha BEIxXOme cucTeMbBI—K,, BEIYMCeHHEIeE 110 (popmy- 
jam (5) uaa (6), OynyT pasiM4aTEca 110 BeAHUMHe B 3aBHCHMOCTH 
OT 3HaueHHH Ay HY, HO pH mocTosHHom K, 6yayT BeruunHaMH 
MOCTOAHHBIMH. Tak, HalIpHMep, eCIH rpalallMOHHbi KAMH MMeet 
10 crymeHelH (mpnyuem KOHTpact A, Mex Ry COCeAHHMM CTYMeHAMH 
COXPaHAeTCH MOCTOAHHBIM HM paBHbiM 0,1), TO mpH y=2 corsmacHC 
(6) Kontpact K,=0,2, a cornacuo (5) A,=0,19. 

PesyjbTaT, Noy4eHHEli mo dbopmyae (6), MeHee TOWeH, HO Ka- 
YECTBCHHBIM XapakTep ero He oOTMHYAeTCA OT pe3y/IbTaTa, TO.y- 
4Y€HHOrO moO cdbopmy.ie (5). Ero moxuo CPOPMYIHPOBaTb CeLyI0- 
IMMM OOPa30M: np cmeneHHok xapaxmepucmuxe nepedauu cu- 
CMeMbL (BNEMEHMA) PABHLLM KOHMpacmam Ha BxXOde CcuUcmeME 
cooméeemcmsyiom pasnole (6 OOuUnHaAKObOL cmenenU U3SMEHEHHOE 
KOHMpacmbl HA BoLXOOe CucmeMAL. 

OMHaKOBOe H3MeHeHHe KOHTpacta pH cTemeHHOH xapakTepn: 
CTHKe Nepelayd HMe€eT MECTO MONbKO 6 BMOM eOUNCMBEHHON 
culyuae (Korga cpaBHuBaempre KOHTPaCTH paBHbl). 

IIpexcraBuTb ce6e Taxol cyuaH Mepeqauu, Korga KOHTpacTh 
XOTA Obl MOLABAIOWeH 4YaCTH 31eMeHTOB nepeqaBpaemMoro u306pa: 
*KCHHA OMIM PaBHEL MexXAY co6ol, AOBObHO TPyAHO. Topa3azc 
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yaule BCTpeyaloTca Cly¥aH NMepesayn CUeH, COepAatlx camMoe 
pasHoobpasHoe COueTAHHe KOHTPACTOR. OuesBudHo, cyKTeHHe O CTe- 
feHH KOHTPaCTHBIX HCKaxKeHHH NO Mepefaue CTyNeHyaTOrO otTo- 
MeTPHYeCKOFO K/IHHa C PaBHOMEPHBIM H3MCHEHHEM IWIOTHOCTH CTY- 
neHeli He ABIAeTCA NOHEIM. HeoOocHoBaHo B o6ujeM cuyuae H 
MHeHHe O TOM, TO pH CTemeHHOH xXapaKTepHwCTHKe Mepewaun 
‘MMeeCT MECTO MpaBHJIbHOe pacnpeAeTeHHe cBeTOTeHeH, MpaBH/IbHaA 
nepefqaya KOHTPpacrToB. | 

Ha puc. 1 moKasaHbl xapaKTepHCTHKH Nepetai KOHTpacta VA 
CHCTeM, O6aJalowinxX CTeMeHHBIMH XapakTePHCTHKaMH Nepe Aan, 
MIpHueM MOKasaTeIb Y H3MCHAETCA OT O,1 go 10. 





Jia HeECKOJIbKHX 3HAYeHHH Y Ha PHC. 2 mnOKa3aHa CBA3b MeK]y 


(OHTpacTOM Ha BXOJle CHCTeMbI Ay M BeHYHHOK p= a KOTOpylo 
‘ 1 


4O2KKHO HA3BaTb CTCMeCHbIO H3MCHEHHA KOHTPAcTa. 
' Kak BHAHO H3 93THX PHCYHKOB HM Kak CaenyeT 43 SPOpMy.Ib (5), 
‘OBOPHTb O MpaBHJIbHOH Nepemaye KOHTPacTOB NpH YC/IOBMH, YTO 
3} MepelaBaeMOM CiOMETE KOHTPACTH MOFYT H3MEHATBCA OT 0 no l, 
{O%KHO TOJIbKO Jia cryuad y=1. Takum 06pa30M, MOMKHO 3aKJIIO- 
IuTb, 4TO NpasueNad nepedara ceemomexed 6 O6uMemM CAytAe 
IMcem MECMO MOALKO Npu yCAOsUU AUKHeHOW xapakmepucmuKu 
lepedaru Buda u,=Mu,. | 

Auaiv3 3€BHCHMOCTH (0) NOKa3bIBaeT, KPOMEe TOTO, CleMyOUlee: 
’ 1. Tip Mawprx 3HaueHHAX BXOJHOTO KOHTpacta K, ¢ ompese- 
[CHHBIM MpHOW2KEHHEM MOXKHO C4HTaTb CipaBedIMBOK 3aBHCcH- 
coctb (6). Mpaxtaueckui uuTepec sToT Cly4da uMeeT, KOra Tee- 
M3MOHHAA Wepewqaia MpOHSBOAMTCA MPH 6ObwWOH MOCTOpOHHeH 
ioucBeTKe, CHW KalolleH KOHTpact Ha (OTOKATOZe CHCTCMEL. 
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2. Ilo mMepe ysBeauyenna K, pasencrso (6) cTaHOBHTcA Bce 
Oovlee HecmpaBezmBEiM. B npenene, Korga K,—>1, 9Ta 3aBucu- 
MOCTb TEPHeT CMBIC, 3HAYCHHE KOHTPaCTa Ha BBIXOJe@ CHCTeMET 
OKa3bIBaeTCA PaBHBIM y. EQUHHUHBIM KOHTPaCT MOXKET HMETb MeCTO, 
CCH ONHO H3 CPaBHHBaeMbIX MOJIeH HMeeT OeCKOHEYHO OoabUTyI0 
HIM HyeBylo sApKocTb. M B TOM H B ApPyrom cay4ae cucTema, 
oOlaqalomlad. HeOrpaHHueHHOH mo jMana3z0Hy XapakTepucTuKon 
Nepewayw, MOJKHA OOeCNe4HBaTb KOHTpact HaBbIxome, TaKxe 
PaBHHI elunuie *, Popmyvia (6) aia K,=1 nepepua, Kak, BIIpO- 
H€M, HEBepHa IPH 3TOM 3HaueHHH Ay u dopmy.a (5) BesencrBue 
TOrO, YTO pasoxKeHHe (90) MpeacTaBiaeT coOol pacxorsammuiica 
pain. Kak cjenyeT HenocpescTBeHHo u3 (4), mph A,;=1 A,=1. 
TakHM OOpasoM, C TOMOILbIO BLIpaxKeHuaA (4) B rpaduk nepenauu 
KOHTPacTa MOXET ObITh BKOYeHO MH KOHeYHOe 3HayeHHe K,, 
paBHoe eAMHHLe. os , 

_ 3. B o6mem cryyae, mpu creneHHoi xapakTepucTuKe nepeyaun 
CHCTEMBI, KOHTPaCTH, KOTOPbIe COLepKUT OPHTHHa, B u306paxe- 
HHH OyAyT M3MeHEHBI He OZHHAKOBO. IIpu y > 1 uMeer mecro yBe- 
AHYCHHE KOHTPacToB, TeM OobUIee, YeM GObUIe ¥ HM MeHbIIe K;: 
mpH y<1 KOHTpacTHE Ha BHIXOMe yMeHbMATCA, MpH4eM HMeeT 
MECTO aHaJIOTM4Had 34BHCHMOCTD OT A, nu OOpaTuas OT 7 (cM. puc. 2). 

Hakouell, Cle LyeT. OTMETHTB, YTO C H3BECTHBIM NpHOJIW2KeHHEM 
XaPaKTEPHCTHKH HepeayW KOHTPaCTOB MOFyT anmpOKCHMHpOBaTECA 
TPCMA HAM Nake ABYMA OTPe3KaMH MIPAMbIX. STO cywlecTBeHHO 
AAA Cryyaes, KOrMa Wwallas0H H3MeHCHHA KOHTpacToB orpaHHueHn 
C TOM WH HMHOH cropoun. Hanpumep, nmpu tTe1eBH3HOHHOM BoC: 
NPOHSBEACHHH YepTexeH B CloweTe Mepelayw OTCYTCTBYIOT, Kak 
NPaBHO, MaJIble KOHTPaCTEl, IPH HaIHYHH OombUIOH nocTOpoHHe: 
SaCBCTKH CIOKET Nepeaun HE COMEPXKUT GOObUINX KOHTPAacTOB. 

H310x%keHHOe NOKA3bIBae€T HEAOCTATOYHOCTh MpHHATOL OLeHKE 
KayeCcTBa H30OpaxKeHHA NO YNCAY MepesaBaeMbIX’ rpanaluh u nol: 
TBEPK1aeT HEOOXOLHMOCTb aHayH3a XapaKTepuCTHK nepeauv KOHT: 
pacra, XapakTepucruKu nepeqaun, annpoKcumMupyemple crenen: 
HBIMH (PYHKUHAMH, NO3BONAIOT 6e3 HCKaKeHHA NepenaTe rpaya 
WHOHHEIK = KAWH C MOCTOAHHBIM H3ME€HCHHEM KOHTpacTa Mek) 
OTNEJIbHBIMH CTYNCHAMHM KJIMHAa, HO BHOCAT CyULeCTBeHHBIe HCKaxKe 
HHA B pacipezejenne cBeTOTeHeH pH nepemaye OpurnHasoB, co 
AepKalUX KOHTPACTH, 3HAYHTEIbHO OTHUAIOUIMECA Apyr OT Apyra 


| as 
2. OOuee BbIpawkenne XapakTepHCTUKH NepesayH 
KOHTpaCTOB TeJIEBH3HOHHbDIMH CHCTeMaMH 


II[pakTuyeckH Y CHCTe€MbI MOXKET H3MeHATECA B 3HAUMTeIbHE: 
Ipewedax, HW XapaKTePHCTHKy Tepewaun CHCTeMbI HE BCerza MOK 
aNMPOKCHMHPOBaTb CTeNeHHOM dyHKuHeh. Bcerza MoxHO, O1HAaKO 


* KoOHeYHO, KOHTpacT Ha BBIXOZe peanbHOH CuCTeMBI MOXKeT G6HITD H H 
paBeH 1, 9TO BbI3bIBAaeTCA TeM, UTO peabHan XapaKTepHCTHKa mepesayH HMee 
OrpaHHYeHHbI Hana3ou, HallpHMep, 3a CueT OrpaHHyeHNA MaKCHMaaAbHOKt APKC 
CTH CBCYCHHA TIPHEMHOM TPYOKH HAM HaNH4YNA NOCTOpOHHeH 3acBerKu. 
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\A36HTb XAPAKTePHCTHKY. Mepewaun Ha YYaCTKH, BHYTPH KOTOPHIX 
‘aka ANMPOKCHMALlHA CpaBeAHBa; WIA KaKAOTO U3 9THX yUacT- 
(OB MOKeT ObITb MPHHATO NOCTOAHHOe 3HAYeHHE Y. IIpu Takon 
\ITIPOKCHMAallMH | XapaKTePHCTHKH Nepelayn B Mpewewe MOKHO 
IpHATH K NOHATHIO ,FaMMa B TrouKke“. ,.aMMa B TOUKe” xapaKkTe~ 
\M3yeT HAKJIOH XAPaKTeEPHCTHKH Nepean, MNOCTPpOeCHHOH B Jora- 
yHMHYeCKOM MacuITaGe, B GeCKOHEYHO MaJIOM HHTepBasle B OK~ 
JECTHOCTH 3STOK TOUKH 


? Ze d (In Uy) (7); 
d(\n u,) 
Tepexoaa K JHHEHHOH CHCTEMe KOOPAHHAT, NOJTYYHM 
ya, Hi dle (8) 


Usdu, . 


IpakTHuecKH ,raMMa B TO¥Ke“ MOXKET OBIT BHIUHCICHa MO Xa~ 
AKTEPHCTHKAM TepeayH MeTOAOM MpvO1MKeHHOrO Auddeperwu- 
‘OBAHHA MO KOHCYHHIM TIpHpawleHHaM., 

C MOMOULbIO STOFO M€TOAA MOXKHO NOCTPOHTb H3MEHEHHE Y Xa- 
AKTePHCTHKH MepeqauH Mo cBeTOBOMy AMana3zoHy. Ha puc. 3 lIpH- 
EeHBI XapakTepHCTHKH Nepegaun TpyOKH THMa CyNepHKOHOCKON 
, BAIHKOH. TaM.2Ke MOKa3aHbl H XapaKTePHCTHKH H3MCHEHHA 7 
O CBeTOBOMY Hana3soHy. | ie 

Iipenctapienne O ,TaMMe B TOUKe” He ABJIACTCA HOBBIM. B uact- 
OCTH O TaKOM cmoco6e OLeHKH XapaKTepHCTHKH Tepemauqu yno- 
unaetca B cratbe [JI. 2]. 

Heo6xotuMO OOpaTHTb BHHMAaHHe Ha TO, YTO ONeCHKA XapaKTe- 
HCTHKH Tepegwauw C NOMOLIbIO NOHATHA ,TaMMA B TOUKEe", BECbMa 
1oOHaA B CMBICIe HarviaHOCTH HM MCMOsb3yeMaaA B paze pador 
-M., Hamp., [JI. 3]), sBa1aeTCA HeZOCTAaTOUHOH. at 

IIpeqcraBiad CBA3b M@KAy CHTHaIaMH Ha BxOZe HU BbIXOLe 

ACTEMBI (HIM QJICEMCHTA) WIA KaxKMOH TOUKH Ce XapaKTeCPHCTHKH 
2peqauH B BAe CTeMeHHOM 3aBHcHMOCTH BHAA (1), HeOOxOTMMO 
1@CTb, UTO NOMHMO H3MCHCHHA Y H3MCHACTCA B KaXKLOH TOUKe 
Kosppuuneut M, KoTopbiii MO2XKHO, NO aHaJIOrHH, Ha3BaTb , yCH- 
>HMeM B TOUKe*. Jia rpacbwuecKoro MpeACTaBJIeEHHA H3MeCHeHHA 
yapduunenta ycuienua (TouHee, KoadppulHenra mpeo6pa30Ba- 
if) 110: CBETOBOMY AManasOHy MOXKeT ObITh HCMOMb3OBaHa 3aBH- 
[MOCTb: 


M=e 4, (9): 


[pacduyeckuii MeTog onpegzerenua BeauunH Mu y nO CBeTO- 
My QHanasoHy NoKa3saH Ha puHc. 4, a Ha puc. 3 IpHBeeHbI KPH- 
ie u3MeHeHHuA M no cperoROMy Quana30ny. JIIOOONLITHO OTMETHTD, 
‘Oo w3MeHeHHA y HW M no CBeTOBOMY AHala30Hy WIA PpaccMOTPeH- 
IX XAPAKTePHCTHK UMeIOT MPOTHBOMOMORKHEIA xapaKTep. ITHM 
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OObACHACTCA BO3MOKHOCTH NOLOoOpa ammpoKcuMupyiouelt cTeneH 
HOH PYHKUMH JIA CPaBHHTeIbHO OO/IbIWIHX CBeETOBBIX JHana30HOR 
HECMOTPA Ha 3HAYHTC/IbHBIeC H3MeHEHHA 7 (CM., HanpuMep, [J]. 3]) 

Ilocuequee O6cTOATebCTBO O6er4yaeT BO3MOXKHOCTB NpHMe: 
HCHHA 3aBHCHMOCTeH, NO/IYYeHHBIX B MpeAbLIAyUlem Maparpade, mas 


a) © 








Ue 
MK 


aa eens 
mT Li | I re 


— 
tet 


CAI ttt 
240 








a fa Oa 
oS 
eS arama 





amin LaPaaa 





Puc. 3 


a@HaJIW34 XaPaKTePHCTHK NepewauM KOHTPacTa MH B Clyuae, Korga 
34Me€THO M@HACTCA NO AMaNasoHy. 

Mmeer CMBICI, OHAKO, paccMoTpeTb o6ulMH cay4a, Kors 
xXapaKTepHCTHKa Mepelauvw He MOKET ObITb ANMpOKCHMHpoBana FE 
padouem yuacTKe cTeneHHOH dyHKuHeH. STO HeEOOXOAMMO, B 4ac" 
HOCTH, JIA aHaIH3a padoTbl uv BHIOOpa HyKHOH xXapaKTePHCTHK 
Nepelayn KOHTPaCTOPos. 
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y: Mcxoga x3 yKa3aHHOH BbIWe HEOOXOAMMOCTH y4eTa H3MCHCHHA 
yo cBeToBoMy JManasony Kak y, Tak u M, Opnla nomyyeHa 00- 
1a 3ABHCHMOCTb, CBASbHIBAIOULaA KOHTpaCTbl Ha BxXOJe HW BbIXOe 
cucTeME! (3/IeMeHTAa), BbIBOL KOTOPOH MPHBOANTCA HME. 





0 Q5 flgy 
Puc. 4 | 


IIpeactapuM xXapaKTepHcTHKy Mepewaun B Bue (DYHKIUMOHAIb- 
iOH 3€BHCHMOCTH 
B,=f(B,) 


{| MOAOKUM, YTO WIA KaxkKOH TOUKH XapaKTepHCTHKH Nepean 
‘HITOJIHACTCA YC/IOBHE 


B, = M (B;)- B;' (a ? 


‘omaraa, TaKM O6pa3som, uTO KaK y, Tak H M w3MeHAIOTCA NO 
BeTOBOMY MallasoHy. 

PaccMOTpHM ClOxKeT, MpeAcTaBAlouMA COOOM ydacTKH pa3/IMu- 
olf APKOCTH,’ pacno.loxKeHHble Ha (OHE, APKOCTb KOTOPOTO 060- 
Hauum B,. Beanunnnl 7 x M, coorpercTByiomue By, 0603Ha4uuM 
epe3 Y¥) H My. Torga Aa TOUKH B, MO2XKHO HanvcaTb 


feed To 
B,,= M8) - 
JA HEKOTOPOrO yuactKa NOTA OpurHHaa, ADKOCTb KOTODPOrO 


aBHa 
B = By-+ AB, 


4a4eHHa MH M vu y 0603HauuM 


1=Yo + AY. 
193: 
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Torga aaa Touku B= B,+AB nozyuum apKocrs B nose 4306 pa- 
*KEHHA | | 


B,=Byy + AB,=(M, + AM) (By + AB) t™, 


Beipaxkenne JA KOHTpAaCTa Ha BbIXOe MpHMer BUT 


Boy — MoBT By \® 
Cala reared (10) 
A Tak Kak . 
B 
TO 
1 _ M B~ ** __ Kk Yio 
Ky=1 — eb (1 Ky). (12) 


ITO BHIPAKEHHe, NPCACTAB/AIOWIee CBA3b M@2%KAY KOHTPacTOM Ha 
BXOJ€ H BEIXOA€ CHCTEMEI, MOKET ObITb HCNOAb3OBaHO AVIA pac- 
weTa. OWHaKO OHO He MOXET ObITb MPHMEHEHO B Cyyae aHaan- 
THYCCKOTO MpeACTaBeHHA MPHBeACHHBIX BEIWe (yHKWMOHAbHHX 
3aBHCHMOCTEH, 
YuTemM, 4TO 

_ d(Inf(B)) _ f (B) B: 

d {In B] f(B) ’ 
m = f68). 
BY” 


AM=M—M,; 
AyY=1—‘o- 


Tenepb pasenctso (12) moet 6bITb 3anHcaHo B BHAe 





MB 0 
K,=1— ao (1—K,)". - (13 


TloayyeHHaw 3aBHCHMOCTb MO3BO/IAe€T paCC4YHTaTb KOHTpacT Hi 
BbIXO€ CHCTEMbI M0 344HHOMY KOHTPaCTYy HW APKOCTH Ha ee BXOLI 
Aaa tro6oro Bua dyHKunn f(B) mpu ycaoBun, ecaH U3BeCTHI 
3HAYCHHA KOSPDUUMEHTOB Yo H My. Tlocaennue onpenersiorca 3a 





BHUCHMOCTAMH 
_p f (Bo) 14 
Yo= Yo F(B) ( 
My = FE2. (15 
By 
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Jlerko noKa3aTb, 4TO B Cy4ae, Korga*y=y,=const, M=M,= 


=const uv f(B) umeeT Bug cTenenHoi dyuKunn f(B)=M,B", 
(bopmMy.ia (13) BEIpoxzaeTca B 3aBucHMOCTb (4). Tlocsequaa aB- 
AACTCA, TAKHM O6Pa30M, YACTHBIM CTy4aeM BbIpaKkenua (13), cnpa- 
BEJJIMBbIM IPH CTENMCHHOM aANMpOKCHMalMH XapaKTepHCTHK Mepe- 
aun. 

B page c1y4aeB MOKET OKa3aTbCA. YROOHOH AIA BbINHCeHHE 
celyloulan (OpMa MA@TeMATHYeCKOrO BbIPAKeHHA CBA3H MeKLY 
KOHTPACTaMH Ha BbIXORM€ WH HA BXOME CHCTeMHI: 


M 9 ln B (1—K;,) . 
Ke bere . (16) 





PaccMOTpHM IIpHMep pacuera xapaKTepHCTHKH Nepeaun KOHT- 
acta M10 342aHHOH xapakTepucTuKe B,=f(B). 
Tlyctb xapakTepncTuka mepelayw WMeeT BHA 


f(B)=1—e~®. (17) 


Kpupaa f(B)=1—e 7” noxa3ana Ha puc. 5. Bua ee 6n30K 
_CBeTOBOHM xapaKTepvcTHKe Tpy6OK C pa3sBepTKOH Ny4yKOM OBICT- 
bIX QJIEKTPOHOB (THNa HKOHOCKON, cynepHKonockon). Ha Tom xe 
papuKe MOKa3saHbl KPHBbIe, XapakTepH3yloulMe HM3MeHeHHe Y M0 
3ETOBOMY Hana3ony. 

Monctapiaa B (13) Beipaxenne ain f(B) uz (17) uw yuutTbBas 
\BHCHMOCTb (11) u (15), nory4uHM HeEOOxOAMMOe AIA pacueTa xa- 
AKTEPHCTHKH Nepewaun KOHTpacTa BHIpaxKeHHe 


1 —e~ Bo 
j . K,=1— B, e 


1—el— >: 
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Pes3ybraTbl pacueTa mpezcTaBeHbl rpadukom puc. 6, rae xa- 
PaKTepHCTHKH WepewqauH KOHTPacTa NMOKa3aHbl B BUAe MYHKIUMH 
oT Boy, U3MeHEHHE KOTOPOFO COOTBETCTBYe€T H3MCHEHHIO OCBeLICH- 
HOCTH MepezaBaemoro ciox«KerTa. 

B oTv4une OT xapaKkTepHCTHK Mepeyayu KOHTpAacta, NOKA3aHHbIX 
Ha pc. | aA yCIOBHA ANNpOKCHMaLlMH CTeNeHHOH yHKWHeH, eAH- 
HHYHOMY HCXOJHOMY KOHTpacty A, B paccMaTPpHBaeMOM CJly4ae COOT- 
BETCTBYeT KOHTpacT Ha BbIxone K,< 1. STO OODACHAeTCA TEM, 4TO 


SKCNOHeHMMaIbHaa dyHKuua F(B)=a—e * npn B—> oo acumn- 
TOTHYCCKH NpHOMxKaeTCA K MPC AeIbHOMY 3HAYEHHIO A, B TO BpeMA 
Kak cTeneHHadx @yHKUHA He 
MM@eT HACHILLEHHA. 

OTMeTHM B CBA3H C 93THM, 
UTO IPH PaCCMOTPeHHH Xapak- 
TEPHCTHK Nepewauu KOHTpacta 
B OOLIEM BU alnmpoKCHMalluA 
XapaKTepHCTHKH Mepezauu 
dbyukune BugaF(B)=a—e ” 
6onee O6O1H3Ka K pea/IbHOH 
xapaKTepHcTuKe nepezaun, 
yueM ANMPOKCHMALIHA CTeMeH- 
HOH dyHKuneh. B nocreqHem 
cryyae xapaKTepucTuka me 
pemaun KOHTpactTa OyzeT He 
NpaBHJIbHO OTPaxKaTb Tepe: 
mauy BEICOKUX 3Ha4eHHHA HC 
XOMHOTO KOHTpacta. 7 

Bosppaulanch K rpadpHk: 
puc. 6, CcOOTBeTCTBYIOMLeM) 


xapakTepucTuke nepenzaun f(B)=1—e7 °, ormeTuM, 4TO IIpH MaVIBI: 
B, xapakTepucTuka nmepewaun KOHTpacta O.1M3Ka K JMHEHHOK, 3a UC 
KJIOUCHHEM BbICOKHX 3Ha¥eHHH K,. Ilo mMepe yBeatnuenna By nepe 
yaua KOHTpacta yxyAumaetca *. M3meneHve KOHTpacTa Ha BbIXOL 
JJIh H@CKOJIBKHUX 3HAYCHHH WMCXOAHOTO KOHTPacTa B 34BHCHMOCT 
ot B, noKa3aHo Ha puc. 7. Iipopeaa Ha puc. 7 ypOBHH, COOTBeT 
CTBYIOWIMe MOpOoraM KOHTPacTHOH 4yBCTBHTEJIbHOCTH [1a3a TIpH Ha 
6AIOMCHHH TeEBH3HOHHOTO Hu300paxKeHHA**, NOyYYHM KDpHTepH 
BO3MOMKHOCTH HAOJIIOMGHHA H300PaxKeHHA AeTaIM, KOHTPpacT KOTO 
poh 3aaH, B 3ABHCHMOCTH OT OCBELeCHHOCTH MepemaBaemoro ClO 


*KeCTd. 





* OTMeTHM, 4TO 3TO YXYAIeHHe NepewauH KOHTpacTa NOAyYeHO MpH Me 
CTOMHHOM XapakTepucTuKe Mepenaun cuctembl. B peanbHOM Cay4uae 8TO ABJeHI 
MOXKeT ObITh YCHIEHO 34 CHET H3MCHEHHA COPMbI XapaKTeEPHCTHKH Mepeyain 
H3MCHEHHEM YPOBHA OCBELIEHHOCTH YYBCTBHTEbHOTO 9e€MEHTa CHCTEMBI. 

** Tlopor KOHTpacTHOH 4yBCTBHTeABHOCTH raza pH HaOsIOMeHHH WeTane 
pa3Mep MpoOeKUWHH KOTOPBIX COCTaBAHeT BeMHYHHY Nopatka 4—5 anemMeHTO 
MOXKHO TIPHHAT paBHEIM 8—10%. Jaa Gonee KpyMHbIX ReTameH OH MOKET Obr 
CHWKEH JO 5%, AAW GoMee MEAKHX COOTBETCTBEHHO yBeAHYeH. 
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Pacnosaraa rpaduKkamu puc. 6 u 7, NOCTPOCHHBIMH COraCHO 
TIPHBEACHHBIM BBILIe 3ABHCHMOCTAM, MOXKHO TAKHM o6pa30m onpe- 
e@JUTb Ie1€CO06 pasHOCTb IIPHMCHEHHA CHCTEMBI C 3a2aHHOW xapak- 
TEPHCTHKOM Mepesaun VW BLIOPaTh ONTHMAJIbHDIM CBeETOBOH pe2KHM 
C TOUKH 3peHHA MepeqayH KOHTPaCTOB. OTH MOCTPpOeHHA He T0- 
3BOJIAIOT, OLHAKO, ONPeACIMTb Hy2XHOe H3MEHEHHE XapakKTePHCTHKH 
mepemauv, HeOOXOZHMOe MH MOCTATOUHOE AIA NWepewayH 3afaHHOro 
KOHTpacta. Pemrenue noceqHew 3ama4uH, 3akOUalouleecdA B OMNPe- 
JeCHHH XaPaKTePHCTHKM Nepemadn CHCTeMB! NO 3aaHHOH xapak- 
‘TepHCTHKeE Tepezaud KOHTPACTOB, HMeeT CYLIECTBEHHBIM HHTEPec, 


K2 















74a 
Heels Seale 
fi ti | tT tt 

oe Ea ele 


ar eee 
HS 
ye 


(F/R eee 
7/ ARE ee 
PAS RRR 


f 5 2 25 3 By 


aa 





TaK KaK MOSBOMAeT ONPeAeIMTb (opMy, KOTOPy!O AO/KHAa HMeTb 
a a Mepeauv CHCTEMbI JIA PeCWIeCHHA KOHKPETHOH 3a- 


ay 
penn (13) orHocuTembHO f(B), nowy4uM 


Bio / — K,) 
fe) =e (18) 


3amenan K,=9(K,) 4 yunTHBad paBeHcTso (11), Haligem 
f(B) = 


M BY 
1— 9 (K}) 





3Hauennio K,=O cooTserctByeT 3Ha4deHHe 
M,Bie 
f (By) = —_. 
1 — ¢ (0) 
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4 ; To ; . 
Haina orcioga M BY u nogcrasus B (18), NOJIYYHM OKOHYAa- 
TEJIbHO 

f (Bo) [l— (0 
1— 9(K)) 
B HOpMHpoBaHHomM f (B,) 
BUe HCKOMOe BbIpaxKenue 
AJA XAPAKTEPHCTHKH Mepe- 
aun NPHMeT BUL 


f(B) 1 — 9 (0) 
“A =O" (2 
F (Bo) 1 — » (K)) (20) 


IIpupezem nmpumep pac- 
ueTa XapaKTepHCTHKH ne- 
peauv CHCTeEMBI JA 3aaH- 
HOM XapaKTepHCTHKH Nepe- 
aun KOHTpAcTa. 

SaaluM  xapaKTepu- 
CTHKY Wepejaun KOHTpactra 
CME€LYIOWeH 3ABHCHMOCTDbIO 


? (K,)=0,7 [((Ki— 1)? + 1], 
| (21) 


rpapuyecku mpezcTasexu- 
HOH Ha puc. 8 

Mcnop3sya = pop My.1y 
(20), Hatizem 








f(B) _ I 
Ff (Bo) 1—orfi— (2) 
Bo 
Puc. 9 (22 


IlepexOaa K OTHOCHT@/IDHDIM KOOPAHHAaTaM HM O6O3Ha4aH 


B 
A oe ge 8. 
FI (Bo) Bo - 
NOJTY THM HCKOMYIO 3a€BHCHMOCTb 
l 
are SE 1 
1—0,7 (-—} 
x? 


eo <i oo 


Mpaduyecku 9Ta 3aBvCHMOCTb NpesctTaBjeHa Ha puc. 9. 
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Cneqyet OTMETHTb, 4TO COOTHOWMeHHE (22) NO3BOHT NOAyYHTb 
CeMeCHCTBO XapaKTepHCTHK Nepelauv, yLOBICTBOPAIOWIHX XapaKkTe- 
pucTuKe Mepemayn KOHTpacta Buta (21) Npw pasqH4HbIX 3Ha4e- 
HHAX APKOCTH ConA OODEKTA. | 

Pacnojarad XapaKTepHCTHKOM mepeaun CHCTeMBI, nowy YeHHOoHn 
B 3a€BHCHMOCTH OT 3€2aHHOH XapaKTePpHCTHKH NMepewayn KOHTpa- 
CTOB, MOMKHO paCCMOTPeTb PA YACTHBIX 34744, 4 HMCHHO: OMpe- 
WeleHHe HeOOXOAMMOM XapaKTepHCTHKH Nepean KOHTpacTopa, 
onpeseneHHe HeEOOXOHMOFO HSMCHEHHA XapaKTePHCTHKH Mepeqaun 
B 3Q€BHCHMOCTH OT H3MeCH@HHA. APKOCTH Gouna (B YaCTHOCTH, IPH 
HOJMUHH MOCTOPOHHeH 3aCBeTKH) H T. J. : 


3. PacueT 4nCAa rpatauv APKOCTH, BOCNPOH3SBOAMMbIX 
TeENCBHSHOHHOK CHCTeEMOH 


PaccMOTpHM, Kak Np NOMOUIM XapaKTepHCTHKH NepewauH KOH- 
TpacTa MOxKeT ObITb yYCTaHOBJeHa CBA3b M@%KAY YHCIOM pa3z/H4H- 
MHIX rpalalui WH WHTepBaIOM KOHTpaCTOB NMepewaBaeMoOn CILeHBI. 

Uncao rpanauni caa3ano, Kak u3BecTHo [J]. 1], c wHTepBaoM 
APKOCTH TEICBH3HOHHOTO H300paxKeHHA COOTHOMECHHEM 


| B yake 
""B 
- In (1+) ( ) 
JIM, N@PeXOJLA K KOHTpAcTy, 
m=\1— ge Cie ar. (24) 
in (1+-§) 


Whe Ml—-U4NCAO Pa3VIHYUMbIX Tpalaynh B H300paxKeHHH; 
B yaxe— MAKCMM@JIbHOE 3HAYCHHE APKOCTH H30OPaxKeHHA; 
wun77 MHHUMAJIBHOe 3HAYCHHE APKOCTH H300PaxKeHHA; 
fj, —MOpOr KOHTpaCTHOM U4YBCTBHTC/IbHOCTH 1la3a TIpH HaGvii0- 
J@HHH TeIEBH3HOHHOrTO H300paxKeHHA. 


Heo6xolHMO OTMeTHTb, 4TO 3aBHcHMOcTb (24) B OOmeM CJy- 
ae He ONpemeineT 4NCa BOCIPOH3BOMMMBIX rpasalHl, eCH NOL 
OCNpoHsBeMeHHeM rpasalnii NOTpasyMeBaTb BO3MOXKHOCTb HaGV1I0- 
CHUA Ha H306paxKeHHH rpalalnh, ComepwxaluxcA B OPHrHHale. 
rO NOOXKeHHeE serKO moAcHHeTcA pHc. 10, Ha KOTOPOM B <lora- 
H*MHYeCKOM MaciuTabe NOKa3saHbl ABE XapakTePHCTHKAK NepesaydH, 
Ha H3 KOTOPBIX JIMHEHHA. 

_ Ecam B WepBoM cjly4ae, KOrfa xXapaKTepHCTHKa Nepeayn JTH- 
efiva, 3aBHCHMOCTb (24) jeHCTBHTeEbHO NO3BOAeT PpaCC4HTaTb 
“HCO BOCIPOH3BORHMBIX rpawaluh NO HHTepBa/ly KOHTPaCTOB Ha 
bXOMe CHCTeMb] H MO NOpOry KOHTPacTHOH YYBCTBHTCJIBHOCTH 
ACTEMBI, TO BO BTOPOM Cy4ae pe3sy/IbTaT BbIUMCIEHHA HE OyMeT 
JOTBETCTBOBATb JeHCTBHTebHOCTH. UacTb rpazalluih, MeHee CBeT- 
wx, He OyseT BOCMpOHsBeweHa; APH OMHOM H TOM Ke CloxKeTE 
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nepeyauH H HHTePpBa€ KOHTpaCcTOB Ha BHIXOMG CHCTEMBI YHC10 
BOCIIPOH3BEACHHEIX rpazaluH BO BTOPOM cwlyyae 6yzeT MeHbIIe, 
4YeM -B TI€pBOM. 

OueBUTHO, AIA TOTO UTOOL C AOCTOBEPHOCTbIO CYANTb O HCE 
rpakauuh, HEOOXODMMO y4HTHIBAaTb SOpMy XapaKTepHCcTuKH Nepe- 
Hau HW HHTePBa APKOCTH HM KOHTPacTOB MepesaBaemoro oOpuru- 
Hawa. 


in Up bn up 


lnu; 
Puc. 10 


B caywae, eCIH XapaKTepucTuKa Nmepewzaun anmpokcumupyerc. 
cTeneHHOK yHkKuHeH, nmOy4uHM, nozcTaBaaa B (24) 3HayeHue K 
u3 (4): 

In (1+) 


m=|—~ 


Jia 3Hauennh §)>0,05, 4uTo cnpaBeAIMBO JIA KpyMHbIxX jeTave 
WH cpequeH sapKoctu aKpana [J]. 1], dopmyna (25) mower 6nIT 
ynpomena 
m= 1—7 CA) (2¢ 
0 


QuH6Ka B BBINHCICHHH pH 3TOM He NpeBbimaer 1/). 
Popmyn (25) nu (26) RatoT BO3MOX%KHOCTb, TaKHM O6pa30n 
BHIYHCIMTb YHCIO PasIHUHMBIX rpawaunh m u3z06paxenua nO ui: 
BECTHOMY HHTePBa/ly KOHTpaCTOB OpurHHasa uw raMMe xapaKTep! 
CTHKH TlepetayH CHCTEMBI. : 
OueBudHO, YTO, MOMHMO MpHBeACHHOH 3aBHCHMOCTH Me@XZ 
YHCIOM Pa3/IHUHMBIX PpawauHh WH HHTeEPBAJIOM KOHTpacTOB OpHr) 
Hala, NPeACTaBAeT HHTEPeC CBA3b M@XK AY YHCIOM rpanaluh, ci 
AePKAUlHXcAh B OPHTHHate, WH 4MCIOM YrpansawnnH, HabsIOaeMb 
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Ha M306paxKeHHH. Ta CBA3b B OOulem Bune— AIA IPOH 3BO.1bHOH. 
XApaKTePHCTHKH Nepesain CHCTEMBI — yCTaHaB/IMBaeTCA HWS. 
Tloncrapus B (24) pipaxenne aaa Ky U3 (13), no7zy4HM 


Yo 
- MoB 6 Ko] 
jet a 





f(B) 


27 
In (1+) ae 


— 


HerpyAHO NoKa3aTb, YTO B C/ly4ae CTEMCHHOH 3aBHCHMOCTH Mex AY 
CHTHaJIaMH Ha BXOZe HW Ha BbIXOAe CHCTEMBI (a1eMeHTa) BbIpake- 
HHe (27) MoxeT ObITb MpeACTAaBIEHO B BUTE 


In (1—K}) 


fin Annee 
TlocieaHaA 3aBMCHMOCTb COBMaqaeT C BbIBCCHHBIM PaHee Bbipa- 
wKeHveM (25). OueBnaHo, TO Oovee yHO6HO CYJHTb O BO3MOxK~ 
HOCTAX allmapaTypbl B OTHOUeHHH Nepewaun rpagqaunl, ecu 
CpaBHUTh YHCIO rpazaunh m w306paxKeHHA C YHCIOM rpasauni,. 
KOTOPbIe MOKET COMEPKATb OPHTHHA, MUM@IOIUHH HHTepBal APKO- 
creli, KOTOPHI xapaKTepH3yeTCA KOHTPacTOM Ky. 

Uucio rpasawui, KOTOppie ria3 MOKeT Pa3siM4HTb B OPHTH™ 
Hane, O603HA4HM Yepes HN. ITO YHCO MOKET OLITh ONpeeeHO 
C MOMOLIbIO 3ABHCHMOCTH 


In (i—K;,) 


nat= x 
In (1+) 


ine &\—nopor KOHTpacTHO 4yBCTBHTeAbHOCTH T1434 MPH Ha6J10-- 
HeHUM OpurHHata. 


Mpopeaa HeCowHbIe Mpeo6pasoBanna WH HCNOb3YA OCTATOYHO- 
TOUHLIe PaBeHCTBA 


In (1+) =o; 
In (1+&,) =§, 


nomyuum u3 (27) 





M,B® 

In B) +o (1—n) Eo 
ea ay (28) 

0 

Anau3 Bbipaxenua (28) moKa3biBaeT, YTO HHCO rpamaniy,. 
lepewaBaeMBIX CHCTeEMOH, CBA3AHO C YHCIOM rpagauui, cozepxKa-- 
WHXCA B OOBEKTeE NMepewauu, AMHeEMHOM 3aBUCMMOCTbW. Hak10H 
paMOH, XAPAKTePH3yIOWeH CBASb Me*Ky YHC1OM rpamzauvH OpH-: 
ruHasa WH M300paxKeHHA, ONpesemAeTCA Kak (popMoH xapaKTepH- 
cruku nepemauu f(B), Tak HW YACICHHBIMH SHaYeHHAMH KOHTpa-: 
CTHOM YyYBCTBUTCIbHOCTH SPpeHHA MPH Ha6mogeHuH OObeKTA Tepe-: 
nauv wero TeeBH3HOHHOrO M300paxKeHHA, CKa3aHHoe sJIerKO 
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MOXKHO OObACHUTS *busn4eckn., Jaa W/JUOCTpaluv XOa 34BHCUMO- 
cTH m=F'(n) paccmorpum wacrHEnt Cy4aH, Kora xapaxrepucruKe 
Hepetaiw Te€BHSHOHHOM CHCTeMBI annpOKCHMHpyeTca creneHHo!, 
yHKuMel Cc nNoKasatenem creneuy Yo. [lpn stom ypasuenne (28) 
NPpWMeT Buy 


£' ‘ 
Mati ln) (29) 


Momaraa B HeM aaa ONHO3HAaU- 
HOCTH &={), Nowy4yHM 


m=1—y,(1—n). (30) 


I’paduyecku sta 3aBucn- 
MOCTb lWpeAcTapeHa Ha pHc. 
11. Hs gopmya (30) 4 
puc. 11 BugHo, unca0 rpa- 
Aaunh M300paxKeHuA paBHo 
4HCTY rpawauuh opurnnaaza 
TOJIbKO MPH ¥g=1. Ecstu yy >1, 
TO HCHO rpazaunh, pa3szan- 
YaeMBIX B H300paxKeHun, MO- 
KT ObITh OObUIe YNCAa rpa- 
AAW, pasviMyaemMblx B OpH- 

Puc. 1 runaie, Ecru yy9<1, To ances 

rpawaunh, pa3svyaeMbix Bp 

H300Pa.KeHHH, OK@3bIBaeTCA MeHbILe Wcla rpalauwh, pa3inuae- 
MBIX B OpurnHave, 

M3 dopmyn (29) CIENyYeT TakKe, 4TO yMeHbileHve 4HCwIa 
PaSMYUMBIX TPaqaunM, BbISBAHHOe yBeHUeHHeM mopora KOouTpa- 
CTHOH YYBCTBHTeIbHOCTH rvia3a NpH HaOJOAeHuM TeeBH3HOHHOrO 
H300paxenua (BCeEACTBHe Pa3MBITOCTH TrpaHHl, UH T. 4.), MOKE 
ObITb KOMIM€HCHPOBaHO YBEMYCHHEM Y XaPaKTePHCTHKH NMepenauu, 





Sakjio4ueHHe 


1. IipHHatTet B Hacroamree BpemMA cnoco6 OWeHKH Ka4eCcTBa He- 
Pe€Aaun CBETOTCHEH TeJICEBH3HOHHOH cucTemMoli no YUCIY BOCIIPOH3- 
BOAMMBIX Tpaqauwi He Npurogen Aaa cuctem, HMMeIOINHX Cylle- 
‘CTBCHHYIO H@JIMHCHHOCTh XapaKTepuCcTHKH nepenzaun. 

2. IIpa pacuere yncra rpazanuit APKOCTH, BOCIPOH3BOXUMbIX 
TeJIEBH3SHOHHOHM CHCTeEMOM, HEOOXOZHMO YUMTHIBATb €@ XapaKkTepu- 
CTHKY lepewauv. XapakTepucruku nepegayn, ani pOKCHMHPyeMbie 
‘CTCNCHHBIMH (YHKUHAMH, BHOCAT CYULECTBeEHHbI€ KOHTPaCTHBIe 
MCK@KCHHA, CTCNCHb KOTOPBIX YBeM4UBAeTCA C YBeJIMYeHHeM HH: 
TepBasia KOHTPacToB, COepRaWIHXCA B OPHTHHaTe BOCIIPOH3BOH- 
MOrO H300paxeHHA. Popmya (27) nosBoaser NPOBeCTH pac4uet 
“MHCa BOCHPOM3BOAMMEIX rpalauni 21a mo6oro Buna aIpOKCH- 
MallHH XaPaKTePUCTHKH NMepenaun. 
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3. Bomee o6uel XapaKTePpHCTHKOM ABAAeTCH XapakKTePHCTHKA 
nepewaun KOHTPAaCcTa, CBASHIBAIOIWad KOHTPACT Ha Bxoe (KOHTpacr 
cioKeTa nepewqaun) WM KOHTpaCcT Ha BbIXOME CHCTEMBEI (KOHTpact 
W300 pa2xKeHHs). 

XapakTepHcTuka Mepewqaud KOHTpacTa MOXKeT ObITh paccuH- 
TaHa In 10600 BHAA alMpOKCHMallMH XapakKTePpHCTHKH Nepesayn 
CHCTeEMEI. 

A. JIna 3a2aHHOH .XapaKTeEpHCTHKH Nepewaunw KOHTPacTa MOKET 
ObITb HaligeHa HeOOxXOAMHMaA XapakTepHCTHKa Nepewaun CUCTeMHI. 
CpapHenue ee C pealbHOM xapaKTepucTHKOM Mepewaun CHCTEMbI 
MO3BOIMT Ope eth XapaKTePHCTHKY HeAHHeEHHOTO 9eMeHTa — 
KOHTpacta, BBeeHHe KOTOporo ObecneyHT Nepewayy paccMaTpH- 
BACMBIX OO bEKTOB C 342AHHbIMH KOHTPaCTaMH. 


JIHTEPATYPA 


1A. M. Xaagun, Ocnopbt TeaeBu3HOHHON TeEXHHKH, ,COBETCKOE paano", 
1955. 

9 O. Schade, JSMPTE, 1951, vol. 56, Ne 2, pp. 137—177. 

3. Tl. Jlas3apesa, Konrpactuble HCKaxKeHHA MepeawulHx TENCBUSHOHHDIX 
Tpy6oK ¢ ABYCTOpOHHeH MuWeHbIO, MWKeHepHad 3allHcKa, OHTH, 1954. 


Cratpa noctynana 21/V 1956 r. 


Huo. A. Tl. HEPER BEB 


CNOCOB H3MEPEHHA CNEKTPA LIYMOB, FEHEPHPYEMbIX 
NEPEQAIOWUMMM TEJEBA3MOHHbIMN TPYBKAMM 
C JBYCTOPOHHEM MULIEHbIO 


CraTba nocpaujena BONpocy H3MepeHHA *yHKUMH CNeKTPatbHOH MWIOTHOCTH 
uyMOB, reHepHpyeMbIx TpyOKaMH C IByCTOpOHHeH MHIWeHbIO. PaccmoTpenbl hak- 
‘Opbl, OCMOXKHAIOUIME SKCIEPHMEHT, NpewIOKeH cnoco6 H3MepeHHA HCKOMOH 
XYHKIMH B QHamasone 1—7 M2ey CTAHAapTHbIM npx6opom MII-12. pupexennt 
\e3yIbTAaTb! H3MepeHHt. PeKOMeHAOBAHO MIpHMeHEHHE pacCMaTPUBaeMOrOo cmoco6a 
Wid H3MePeHHA OTHOUEHNA CHrHad/iyM NepedarouyAx Tpy6oK. | 


| OcHoBHof akTop, OrpaHH4nBaloWM pealbHyloO Vy BCTBUTCJIb- 
locrh TpyOokK C ABYCTOPOHHeH MUIIeCHbIO—9STO BEICOKHH yPOBCHb 
OOCTBEHHEIX WIYMOB, YTO ABAAETCA CIEACTBHEM NPHHIUMMHAIbHbIX 
cobeHHOCcTeH UX paooTH. 

Bonpocy 06 OTHOWIeHHM CHrHas/IyM IA pacCMaTPHBaeMbIXx 
py6OK MOCBAILeH PAX Cepbe3HbIx paOoT (JI. 1—4]. Oanaxo oc- 
‘OBHO@ BHMMA@HWe 9TUX ABTOPOB HallpaBleHoO Ha TeopeTHyecKHH 
HaIM3 MOMeXOYCTOHYMBOCTH TPyOKH B UeJIOM, @ BOMPOCH, CBA- 
aHuble ¢ (u3sHKOH mpeoOpa3s0BaHHA UyMOB B OTACIbHEIX y3iiax 
pyOKH, OkKa3aHCb ONY UWLeCHHBIMH, B ynoMAHYTHX paooTax CoBep- 
U@HHO He paccCMaTpHBaeTCA M3MepeHve INYMOB, TeHepHpyeMblXx 
py6Kol, M AMuIb B padote [JI. 1] KpaTKo ocBelleH cnocoo H3Me- 
CHUA OFHOH U3 BeJIHYHH, XapaKTePHSyloOwulNx ITIYM TPYOKH, 
VMCHHO—CPCAHEKBaApaTHIHOrO 3HayeHHA. 
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CueqyeT OTMeTHTb, 4TO H3MepeHHe KaxKAOrO U3 Tpex mapa- 
MeTPOB (CpeAHeKBaApaTHuHOrO 3HayeHUA, *yHKUNH CNEKTPaJIbHOH 
MIOTHOCTH HM 3aKOHA pacipeneeHna), XapaKkTepH3yIOWUXx BeVIN- 
WHHy WM ,KayecTBO" MCCAe_yeMOro UyMa B peaJbHEIxX pabounx 
YCAOBHAX, CONPAKEHO CO 3HAYMTEIbHBIMM 3aTPyAHeHHAMH, Jlezo F 
TOM, 4TO HCC/I€TyeMBI IyM MpH paboTe TpyOKU B TeeBU3HOHHOL 
yCTaHOBKe ,3€COPeH” KOPOTKHMM MMMy/IbCaMM CTPOUHOM uM Kazpo- 
BOM 4aCTOTHI, OHM BEISEIBAIOTCA, BO-MePBEIX, HABOAKaMU Ha BXOL- 
HBI€ WeNM NPCABAPHTeIbHOTO YCH/INTeAA, We NMTAHHA TPyOKH 
KOMMYTHPyIOWWH NYYOK BO Bp€MA Pe3KHX NepenagoB pasBepTst: 
BalOUlMX TOKOB HM, BO-BTOPbIX, 3aMHPalOUlMMH HMMYIbCaMH, KOTO: 
pbie NOMaloTcA Ha MHUICHb TPyOKu. 

KpoMe MMIY.JIbCOB, CO32aBaeMBIX BO BpeMA OOpaTHBIX XOZO!} 
KOMMYTHPyloulero MyuKa, TpyOKa co3qaeT MelaloliMe TOKH (Tal 
HASBIBACMbIC HeEPaBHOMePHOCTH (ona) HM BO BPeMA Mpamoro xoma 

AMIMTYa paCCMOTpeHHBIX BBILe TOKOB 3HaYvTeABHO IIpe BI. 
IWaeT BEHYMHY UYMOB TpyOKH UM 3aBHCHT Kak OT PpexKHMa paboTE 
TpyOKu, TaK HW OT CBOHCTB OTAebHOrO O6paszna. 

M3 43.10% eHHOrO ACHO, ITO 3aaya U3MepeHHA Toro HH HOF 
NapaMeTpa IWyMa TeCHO CBA3aHaA C 3aNaueH BbINeeCHHA ero u3 Le 
JIOrO KOMIII€KCa NOCTOPOHHHX, HO OAHOTHIHbIX BeVIHMUHH. 

B ynomanyToH Bpime pa6ote [JI. 1] sanaua pEiqenenua Uy MO: 
Ne pe H3MEPeHHeM PellleHa aeKO HE NOMHOCTbIO. 

M3mepeHwe cCpeaneKBaypaTHyHOrO§ = 3HaueHHA MI POH3BOAHTC: 
CPaBHEHHeM C ITyMaMH STa/IOHHOrO TreHepaTOpa WIyMOB, KOTODpbI 
BKJNOYACTCA Ha BXOJ MpeABapUTeJIbHOrO YCHJIMTeA BMECTO TpyOKH 
B kKayeCTBe OKOHEYHOrO HHAMKAaTOpHOrO mpu6opa nmpuMenena Tep 
Monapa. 

Tako cnoco6 MOxeT YyUUTEIBaTh JIMIb OWM6KU, BbISBAHHBI 
HaBOAKaMH Ha BXOJHYIO WeMb MpeABapHTeAbHOrO yCHNTeA, 
HE MOET YUeCTh MellalouleroO eHCTBHA ,,HepaBHOMepHocTeli 
(boHa HM HaBOAOK Ha KOMMYTHpylOWHi NyuOK H Ha Wenv MMTaHH 
TPYOKH., 

B KayectTBe 3TaIOHHOrO HMCTOUHUKa IIYMOB aBTOP NpHMeHse 
UIyMOBOH 2MOX, UIyMbl KOTOPOro HMeIOT paBHOMepHyi0 PYHKILUI 
CHEKTPaIbHOH MOTHOCTH UH HOPM@JIbHBIA 3aKOH pacnpezesenus 

CpaBHeHHe WyMOB Tpy6Ku C UWyMamMM jANoOga, C1yKaulee II 
HSMEPCHHA CPCAHEKBaNPaTHYHOTO 3HAYeHHA LIYMOB TPyOKH, cipée 
BEAJIMBO JIMUIb B TOM CJly4uae, CCIM ORMHAKOBbI ,KayecTBa“ Y3ME 
PACMOrO H 9STAOHHOFO IIyMOB, T. €. HACHTHYHBE UX YHKUH 
CNEKTPaJIbHOH MIOTHOCTH HM 3aKOHBI pacnpezerenna, 

OJHaKO B paccMaTpHBaeMBIX paboTax He eaeTCA axe nC 
HbITKH AOKa3aTb HACHTHYHOCTh UIyMOB TpyOKu u quoga. Asrop 
He H3BeCTHO HH O2HOM paOoTH, rae HCCAeLOBaMCb ObI 3TH Naps 
MeTPbl WIYMOB TPyOOK C ABYCTOPOHHeH MUUCH. 

SHaHHe (YHKIMM CNeKTpabHO MAOTHOCTH HM 3aKOHA pacnpe 
ACNCHHA WYMOB HEOOXOAMMO, KpOMe Toro, A BEIGOpa KPUTepr 
ONCHKH MOMEXOYCTOHYHBOCTH TeEIEBH3HOHHOTO M306paxeHHA B IY 


ZO 
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OM, Jf CPABHEHHA NOMeXOYCTOMYMBOCTH H300paxKeHHH, TeHepH- 
DYeMBIX Pa3AM4HBIMM BA aMy Tpy6OK, H WIA BbIpasOTKH HOPM Ha 
OTHOWeHHe CHrHa//WIyM Kak Jd TeEBH3HOHHOTO Kahala B ILe10M, ‘ 
TAK HW JIA Pa3IHUYHbIX THMOB NepeTalousnx TPYOOK. 

B Vncrutyte 6nl1a mpoBezena paboTa NO ONpeAe1eHUlO (py HK- 
UHH CNeKTPabHOM MVIOTHOCTH LlyMOB, FreHepHPyeMbIx TpyOKOH Cc 
ABYCTOPOHHeH MuUleHbI. IIpa 9TOM CcTOAMa sanata OTMeIGHHA He- 
mpepbIBHOH yHKIHH CNeKTPaIbHOH MIOTHOCTH ULyMOB, KOTOpad 
MOKeT ObITb WIM PABHOMePHOH, H/IM MOHOTOHHO BospacTallen, 
win yOrBaloWweH, OT AHHeYaTOrO CeKTpa MeNIaIOIINX HMIYJIbCOB 
4 H@PaBHOMepHOCTH oua. 

IIpu yacroTe MOBTOPeHHA MeLMaloulNX HMMYVIbCOB oKoI0 15 K2Yy 
H WMpPHHeE MOOChI MpOMyckaHHA U3MEPHTeJIbHOTO mpudopa lpu- 
6nugurerbHo 10 K2y (mo0ca MponycKaHHA BbIMyCKaeMbIX MPOMBILUI- 
J@HHOCTDIO H3MepHTeieH) HEBOSMO2XKHO KOMYCCTBCHHO pasAeJINTb 
CNeKTpbl WIyYMOB MW MeLIalOWHX HMMyAbCOB QO TEX MOP, moKa MOUL- 
HOCTb WyMOB H€ CTAHET 3HaMHTE/IbHO OO/IbIe MOLIHOCTH COOTBET- 
CTBYIOUWMX TaPMOHHYECKHX COCTABAAIOUIMX MMIYJIbCOB MOMeXH. 
BecbMa NpH6/1M3HTebHO MO2KHO OLCHHTb o61acTb “UacTOT, Fe BbI- 
NOVJIHACTCAH 9TO YCJIOBHE H BOSMO2KHO HEINOCpPeACTBEHHOE H3MEpe- 
HHe CNeEKTpa UTyMOB. 

IpekTuBHoe 3HAYeHHe HaNpAXKCHHA UIYMOB TpyOKH Cc TOUHO- 
“ThIO, MOCTATOYHOM AIA OWCHOUYHOTO PacueTa, MOXKHO MPCACTABHTh 
bopmy.10h 


| Oy = VV 2¢ Afi, + RuKy (1) 


® 





ve Ty 
| -U,, —aPeKTHBHOe 3HAYeCHHE HaMpAKeHHA IWYMOB, 
€—3apA QICKTPOHA; 
Af—no.oca MpomyckaHua CHCTEMBI; 
i,—TOK .yya TpyOKH; 0 
o—cpemHee 3HaYeCHHe KOSPMUUMEHTAa BTOPHYHOK SMHCCHH 
KaCKaJOB YMHOMKHTEA; 
R,—conmpoTuBienve Harpy3KH; 
Ky=o"—KoappuunenT yCHeHHA Y MHOKUTEMSA. 


Tlonaran R,=20 Kom; i,=10°°a; Af=10 Key; o=4; K ,= 3000, 
(Oly 4MM 


Dy=V/2-1,6-10"*-10'  .3000-2-10'=410 MKB. 


PasrooxKeHHe IIpaAMOYrOJIbHOrO HMNYyibca B PAA @Pyppe umeeT 
HA 


of 


f(= te (a, cos 


n=1 


Qnnt 
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rare ? 
f(t) cos =a dt: 





pes ie 
ae 


a 
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: 2rnt 
\F@ sin 
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Ecaw Hayao oTcuera BbI6paHo B WeHTPe HMMYJIbCa, TO HMIYJbC 
Onpexenaetca yeTHOH PyHKWHeli, H BEIpPaxKeHne (2) npunumaer Bua 


« 1 | ont 2nt , 2A 2rt Ant | 
OR 2A — op a Gn ae Oo ae Be ee (3) 


rare 


——OCHOBHaA 4aCTOTa mpomecca: 


] 
a 4 
f—uactota paccmatpusaemott rapMOHHKH; 
A—amnavTyla ummyvpca, 


IIpH HamH4HH HeNOHOM Y“acTOTHOH CENEKUHH IA HanexwKHoro 
H3M€peHHA PYHKIMH CNeKTpabHOH MOULHOCTH HEOOXOZHMO XOTSA 
Obl PaBeHCTBO MOUIHOCTH LIyMOB B H3ME€PACMOM y3KOM jHama3oHeE 
4aCTOT C M&@KCHM@JIbHEIMH 3HA4eCHHAMH aMIVIHTYA CHeKTpa nNOoMexH 
Ha AaHHbIx YacToTax. Haliqem rpanuuy aznanasona, B KOTOPOM BBI- 
NOJHACTCA 3TO ycOBHe: 








2A = | 
aL, = nh =U,,; (4) 
2 D 
pe A ; (5) 
TU iy TU sy, 
lOAF 
fp nF = OE (6) 
Oo vs tit 
Mp A=0,1l.6 u F=15 Key, 
1-2-15.{103 
Sip = _9,1-2-15- 10% _ =4.]08 2u, 
3,14-410-1076 


YUHThIBAA, 4TO B LeliCTBHTebHOCTH MBI MM€eM JeIO He Cc IpA- 
MOYTO/IBHBIM HMIY/IbCOM, @ C HMMY/IbCOM CO CrJla2KCHHbIMH (pou: 
TaMH, B O6/1aCTH BbICWIHX YacToT OT 2—3 M22 BO3MOXKHBI O6bI4: 
HbI€ H3MEPeHHA CIeKTpa CTAaHJapTHBIMH dHaIH3aTOpaMnH. 

M3mepenue cnexktpa IYMOB B OO/aCTH YacTOT MeHbIIe 2 4221, 
MO?KHO MPOBECTH, @CJIH BOCNOVIb3OBaTbCA CICTYIOWHM OOCTOATeTE 
crBoM. M3 opmyui (3) cxenzyer, uTo orHOaiomlad aMMntyz an 
HeHyaTOrO CneKTpa y6uIBaeT He MOHOTOHHO, a COBepmaerT Kowe 
OaHHa, MOczTeAOBAaTeIbHO HPpOXOAA Yepe3 PAN MaKCHMYMOB UH MH 
HHMYMOB, H B OMNpe@JI@HHBIX TOUKAX TepeceKaeT OCb yYacTo’ 


(pue, 1), 
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IIpH 3anaHHO yacTOTe C/IeqOBaHHA HMNYyvIbCOB YaCTOTHI TOUeK 
lepeceyeHH PUKCHPOBaHb! AH OMpeseaoTcA PopMy1oh 


i : 
Fi.=R ae (7) 
ne 
F,,—uacrota k-ro mepeceyeuns; 
t—JIMT@bHOCTb HMITYJIbCa; 


R=1,. 2,395 4304 5 sy, 
TIpH AHTebHOCTH MMMybCa NpHO6/1H3H- 
CA on UT. ; 
nou = = CTEHO B 10 mKceK 


. Fy, = 10° cl; 
2 Fog = 2-108 24: 


| Fy,=R-10° 2H, 





Pue. 1 


€. OFH6alowlan aMILIMTY MPHHHM@eT HY/IEBbIe 3HAYeHHH Yepes 
pape 100 Key WkKab yacTOT. OueBHaAHO, 4TO BOMH3H STHX 
YUCK AMIVIHTYHbl TaPMOHHK MOMECXH MAaJIbI, H, TaKHM OOpa30M, 
O6MACTH HH3UIMX YaCTOT HMEIOTCA yUaCTKH, Fe BO3MOXKHO H3Me- 
‘HHe S*eCKTHBHOFO 3HAYeCHHA WYMOB CTaHJapTHbIMH MpnOopamu. 
TipupeqeHHble BhIWe paccyxXTeHHA ObIIH MpOBepeHbI akcnepn- 
sHTaIbHO. B KayecTBe aHaH3aTOpa CMeKTpa Obi HCMMOb30BaH. 
MepuTeab nomex MIT-12M. Mowoca nponyckanua npuOopa—8 Kzy 
yposue 0,7. M3mepeHua MpOBOAHINCh Ha JaOOpaTOPHOH ucrEI- 
TCIbHOH yCTAHOBKe C MpOrpeccHBHBIM pa3zioxeHHemM. HM3mepn- 
Jib TOMeX OBI BKJION€H Ha BbIXOM€ MPeABapHTebHOrO yCHJIN- 
AA C PABHOMEPHOM YaCTOTHOM XapaKkTepHCTHKOH B QMuama3zoue OT | 
6,5 224. —_ 

Buayase 6bll CHAT CMeKTP HMMy/IbCOB NOMeXH, MpOHCxox«e- 
€ KOTOPHIX OOYCJIOBJIGHO HABOAKaMH Ha BXOAHBIE Wenn yCHIn- 
aa (Tpy6Ka 3anepta). Pe3yibTaTbl H3MePeHHA MpPeACTABAeHbI Ha 
c. 2. Kak BHAHO M3 PHCyHKa, CNEKTP. HMMYAbCOB NMOMeXH HMeeT 
HehyaTHH xXapakTep, H OrHOaioulad aMIMIHTY rapMOHHY4eCKHX 
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COCTABAAIOWMX 3aTyXa€T” HEMOHOTOHHO, TIPHHHM@A HYWeBbIe 3Ha- 
4YeHHA Yepes Kaxabe 100 K2y4 Wkab YaCcTOT. | 

CpaBHuBaad BeJIMUHHY aMIVIMTYA rapMOHHK. C npeanomaraemon 
BeJIMYHHOH UIyMOB, OTMe€THM, 4TO, HayHHaA Cc 4acToTH’ 2 m2ex, 
BEHUHHA IYMOB 3HAYHTeCJIbHO MpeBbIWaeT BeJIMYHHY MOMeXH, H 
B 9TOM JMalla30He MOMKHO NOHOCTbIO MpeHeOpeub OWHOKON, BHO- 
CHMOH ‘Cl€KTPOM NMOmMexu. B o6acTH HH3IIHX YaCTOT BO3MOKHO 
C MOCTATOUHOH CTeNeHbIO TOUHOCTH H3MEPUTb BeHYHHY IlyMOB 
JMUIb Ha AHCKPeCTHBIX y4aCTKax, rae aMMVintTyza orn6aiomeh npu- 
HHM&eT 3Ha4eHHA, OH3KHE K HYJICBDIM. oe 


F(#)-K(#) 







08 

2 5 ——- YacmomHaA LapaKkmepucmuKa 
, younumeana 

4 -—— Ipy0ka N 3677 

t cavenes ” ” F583 






f g 3 4 6 7 8 me2u 


Puc. 4 


lin Toro uTOOb y4ecTh BAMAHHe 3allHpaloulHx UMIy1bCOB Hi 
HaBOHOK Yepes WenH NHTaHHA, ObIIH H3MePeHbI aMIMIHTYAL Me- 
UlaOulu4X HMINYIbCOB PH 3allepTOM HW OTKPHITOM HyyKe. OKa3a0cp, 
4TO OTKPBIBaHHe Ny4Ka YBe/IMYMBaeT aMIMINTY AY NOMeXH B 2—3 pasa. 
OueBuAHO, YTO NPONOpUHOHabHO yBerHYATCA H aMILIHTY Ab rap- 
MOHHK MCIUaIOlHX HMMybcos. Takoe yBeAHYeHHe CyLIeCTBEHHO 
He H3MCHHT TpaHulibl padovelt OOacTH YaCTOT, H CeaHHBIe pa- 
H€€ 3aKJIOYEHHA COXPaHAIOT CBOIO CH. 

Hamu Oba u3MepeHa CyMMapHad (yHKUHA CNEKTPa/ibHOHK MAOT- 
HOCTH INYMOB H NOMexH (puc. 3). M3 pucynka BHO, 4TO OMIHOKH, 
BHOCHMBI€ CI€KTPOM ,IIOMe€XH", CTA@HOBATCH M@JIbI yxKe HadHHad 
C YaCTOTHI NMPHOAM3HTebHO 2 M22Yy, H, CCOBATeAIbHO, HMH MOXKHO 
NOJHOCTbIO NpeHeOpeyb Ha Ooee BEICOKHX YacTOoTax. B o6macTH 
oT 1 fo 2 meey c NOMOLIbIO CTaHAapTHOrO H3MePHTeAA BO3MOKHO 
H3MePeHHe MOLIHOCTH UIyMOB JIMUIb Ha JMCKPeTHBIX “acTOTax 
BOJH3H MHHHMYMOB OrHG6aloule cneKTpa nomMexuH. 

: CaeqyeT 3aMeTHTb, YTO NpeABapHTebHbIe H3MepeHHA 110 onpe- 
ReseHuio padounx o6acreH yacTOT HeOOXORMMO MPOBOAUTb Aas 
Ka2K OH KOHKPeCTHOH H3MePpHTeIbHOM yCTaHOBKH, TaK KaK BeMUHHE 
4 MopMa HMMyJbCOB MOMeXH ONpeenaloTCA oTUACTH CxeMOli # 
KOHCTPYKUHeH yCTaHOBKH. 
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Hi3102%KeHHBIM CHOCO6OM ObIIH NpOBeZeHb! H3MePeHHA (PYHKUAH 
_CHEKTpaIbHOH MAOTHOCTH WIyMOB KOMMYTHpylollero Nydka y pada 
cTaHWapTHHX O6pa3u0B TpyOoK C ABYCTOPOHHeH MHUIIIeHbIO. Pe-: 
' 3yYAbTaTbl W3MepeHHH JIA ABYX 9K3EMMMIAPOB TpyOOK MpeAcTaB- 
neHbI Ha puc. 4, 43 KOTOpOrO caemyeT, YTO C AOCTAaTOYHOH TOU- 
HOCTbIO (YHKIUMIO CNEKTPAIbHOH MVIOTHOCTH WyMOB KOMMYTHPyIO- 
ero ny4uka Tpy6OK C ABYCTOPOHHeH MUUICHbIO MOXKHO CHHTATb 
paBHOMepHOH BO BCel OOACTH YAaCTOT TeIeBH3HOHHOTO CHrHadla. 
Ha puc. 5 mpuBeyzena PyHKUMA CNeEKTPaAbHOH MOTHOCTH IyMa 
OHOH M3 Tpy6OK, H3MepeHHaA B Pa3/IMUHbIX YC/JIOBHAX. Kpusaa / 
IpencTaBiAeT PYHKUMIO, CHATYIO B pa6ounx yCOBHAX MpHBeeH- 
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Pue. 5 


HBIM BbINIe cmoco6om. Kpupan 2—Ta xe PYHKUHA, ONpeTeeHHaA 
H3MCPHTeIeM MOMEX MPM BEIKIIOUCHHEIX PaSBEPTHIBAIOWAX YCTPOH- 
cTBax Mepeszaioueli Tpy6OKH H BHACOKOHTpObHOrO ycTpolictsa. 
Bau3skoe COBMaZeHHe KPHBbIX TOBOPHT O MaJIOH MeMaIOWleH pou 
HepaBHoMepHocTelt (oua, T. €. O MOCTATOUHOK TOUHOCTH NpHMe- 
HABLUIerOGA cmocoOba H3MepeHHh. — 

BropbiM HCTOUHHKOM WYyMOB B HCCleqyeMoH TpyOKe Caezyet 
CUMTaTb (OTORICKTPOHHHIM TOK, COKTYaWWH KOTOPOrO YyCHVIH- 
BaIOTCA IPH BTOPHYHOIEKTPOHHOM YCHAeHHH Ha MHIWeHH H ycpel- 
HAIOTCA B MpOWeccaX HAaKOMNVJICHHA H CUHTHIBAHHA. 

MoxkHo NpesNOOKUTS, YTO PYHKUMA CHEKTPaAbHOH MJIOTHOCTH. 
9TOH WIyMOBOM COCTaBAAIOWeH HMeeT 3aTYXAIOWMA xXapakTep, OOyc- 
JIOBCHHBIA TeEMH xe MakTOpaMH, KOTOPbIe BHISHIBAIOT CMa anep- 
TypHOH xapaKTepucTHKH TpyOKH. H3amepenna foKa3blBaioT, 4TO 
JOA WyMOB (OTOTOKa B CYMM@PHBIX IyMax, reHepHpyeMbIx 
CTaHAapTHbIMH ‘OOpa3skaMH Tpy6OOK, BeCbMa Mala mpH padounx 
OCBELGHHOCTAX. OObACHHTb 3TO MOXKHO Tpexkze Bcero MaJIbIMU 
3HAYCHHAMH KOS(PDHIUMEHTAa MOAY/IAWHH KOMMYTHPyr1olMlero HyuKa. 
TlockoJbKy WYyMbl (OTOTOKa Ma@Ibl TO OTHOWEHAIO K IWyYMa4M KOM- 
MYTHpyloulero Ny4Ka, CYMMAPHbI -CMeKTP. WlyMOB TpyOKH OCTaeTCA 
PaBHOMePHHIM H MpH OCBeLLCHHOM (POTOKAaTOLE. 
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[Tpopeqennoe ucceqopanue dy Hkh CNEKTPa/IbBHOHK NMIOTHOCTH 
INYMOB H M€IUAaIOWMX TOKOB, TeHepHpyeMbIxX TpyOKaMU Cc ABYy- 
CTOPOHHEH MUUICHbIO, NO3BOAACT MPHMeHUTD H3IOKeHHBI BEIUTe 
—cmoco6 AI W3MepeHHA cpemHeKBagpaTHuHOrO 3HadeHnA IY MOB 
C HebiO ONPCTeeHHA OTHOWICHHA CHTHa//IyM HCIBITyeMbIXx 
TPyOOK. 

. HeicrBuTebHo, pH H3BeCTHOM CNeKTPe WYMOB OCTaTOUHO 
H3MEPUTb AOCOMOTHYIO BEAHYMHY CpeAHeKBaApaTH4yHOrO 3HaueHnA 
ITYMOB B Y3KOM JMama30He 4YaCTOT, rae Melaloulee szelicrBue 
nMOMEXH” Hepa3iuuuMo. PesybraT u3smepeuna, YMHOMKeHHBIA Ha 
KOPCHb KBaPaTHBIH H3 OTHOWICHHA SKBUBAJICHTHON NOAQChI YaCTOT 
TEAEBUSHOHHOTO CHTHaa K SKBUBaeHTHOH Nodoce mponyckanua 
HSMEPUTEAA, HaeT MOMHbIM YPOBeHb IYMOB, FeHepHpyeMEIX TpyO6- 
KOH. IloqoOubie u3MepeHHA YNOOHO MpOBOANTS Ha BbIXOLe mpey- 
BaPHTCAbHOrO YCHAMTeA MPH yCIOBHH JOCTATOUHON cTa6HIbHOCTH 
ero KoadMuuneHTa YCHeHHA WIM HAHA YCTpOhcTBa WIA ero 
NPOBEPKH H yCTaHOBKH nNepea u3mMepeHnem. 


*K 
* * 


_ Jaa w3mMepenua (byHKumn cnexrpabnol mvornocru Wy MoB, 
reHepHPyeMbIX TpyOKOH C ABYCTOPOHHel MUIeCHbIO, MOXKHO TIpH- 
MCHATbH CT4HapTHbe y3KONOOCHbIe u3sMepuTemn HIT-12, HITI-15. 
Ha uactoTax 6obue 2 mzzy Bo3MoxHO W3MepeHHe: MOLIHOCTH 
IYMOB NpaKTH4eCKH Ha OOOH uacrore. Ha uacrotax MeHbure 
2 M224 W3MepeHHe BO3MOXKHO VJIMIUb B AMCKPeTHBIX yuacTKax 
WIKaIbE YaCTOT, MOAOKCHHE KOTOPHIX 3alaeTCA 4YacTOTOM MOBTOpe- 
HHA CTPOK. YKa3aHHaA MeTOZHKA MOKET OMIT TIPHMeHeHA JIA H3- 
MePeCHHA CHEKTPa UIYMOB, reHepHpyeMEIX 060 TpyO6KOH, a Takxe 
AJA M3MCPCHHA CPCAHEKBAAPATHYHOFO 3HAYeHHA UIYMOB B MOJIHOM 
AWaNa3OHE 4aCTOT, YTO NOSBOMACT BEIYHCIHTb OTHOWIe@HHE CHTHaI/ 
WWyM TPyOOK C JBYCTOpOHHeH MUIIeHbIO. 
H3mepenne dyHKUMH CneKTpabHO noTHOCTH IyMOB Tpy6oK 
C ABYCTOPOHHEH MHIWCHbIO yKa3aHHOM METOAMKOL MOKa3sbIBaeT, 4TO 
B OOJacTH 4YacTOT oT 1 no 7 meey dbyHKnuaA CHEKTPaJIbHOH IMWIOT- 
HOCTH KaK INYMOB KOMMYTHpyloulero My4ka, Tak WM CYMMapHBbIX 
UYMOB My4ka H POTOTOKA MOXKET CYHTATbCA PaBHOMepHOH Cc TOU- 
HocTbIO 10—15%. 


* 
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| . Hux. I. H. OAHDPEPEHKO 
JMHAMHMYECKHE XAPAKTEPHCTHKH ABTOrFEHEPATOPA 
NHJIOOBPASHOFO TOKA HA KPHCTAJVJIOTPHO AE 


B cTaTbe MpHBekeHa MPHHUNNHaIbHad CxeMa aBTOreHepaTopa H ero Aud- 
cbepenuMaipHoe ypaBHeunne. M3nox%xen cnoco6 nocTpoenna AHHaMHYeCKHX Xapak- 
TEPHCTHK aBTOreHepaTopa MO CTaTHYeCCKHM XaPaKTePHCTHKAM TPHOda. 


B HacTosiee BpeMA B TeHepaTOpax Te/IeBH3HOHHBIX pa3Bep- 
TOK, HapxAy C 9I€KTPOHHBIMH AAMIaMH, NPHMeHAIOTCA KPHCTAa/I10- 
TPHOABI. | : 

B page CxeM pa3BepToK, pa3spa6oTaHHbIxX Ha KPHCTaOTpHoO- 
aX, B BbIXOJHOM KaCKaye padoTaer aBpToreHepaTop mu1006pas- 
HOrO TOKa. 

IIpenmaraemad CTaTbA MOCBALLCHA aHaH3yY AHHAMMYeCKHX xa 
PakTepHCTHK aBTOreHepaTopa. . 


J\ucbcbepenunanbuoe ypasHenne aBToreHepatTopa 


IIpHHUMNHaIbHaA CX€Ma ABTOreHepaTopa mHOO6pasHoro TOKA 
w306paxKena Ha puc. 1. ABrorenepaTop cocronT u3 KpucTa0TpHo- 
na (K), tpancdopmaropa (7), oTkKazoHsiomel cucremp (C), uctou- 


L 
y g 50 
= be 
0) f 
+ + 
i.,| | five 
. Ug 
_— ; cl u 
Ly = 5 Le : 
eK, +E, 





Puc. 1. IipHuwnnnaabyan cxema Puc. 2. OkBuBaNeHTHaA CXe€Ma KPHCTalI0- 

aBToreHepaTopa NHOOb6pa3sHoro = TpHORa: a—6e3 yyeTa EMKOCTH KOMIeEKTODN- 

TOKa Ha KpHCTaAOTPHOTe Horo nepexogqa Cy; 6—C yYeTOM eMKOCTH 
KOIIEKTOPHOrO Nepexona C, 

4MKOB nuTanua (£,, £,). QkBMBaIeEHTHAA CxeMa TPHONa NpuBexeHa 


ja pac. 2. B Hef Majaa WHHEPWHOHHOCTb yUTeHa EMKOCTbIO KOVI- 
neKTOpHOrO nepexoga C. [VI. 1, 2], 3naunTemtbHO NpeBpiuraoulel 
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JIA. MOWHbIX KPHCTa/JIOTPHOAOB BCe OCTA/IbHbIe M410 HHEPIHOH- 
HbIe WapaMeTpbhl cxeMH. ITloBeyqenue aproreHepaTopa c y4eTom 
“SKBHB@JICHTHOH CXe€MBI TPHOJa B Mpezemax HeOOJIbIIHX y4aCTKOB 
BOJIbT-AMMEPHHIX X@PAKTePHCTHK OMHCHIBAeTCA CeZyoule CHCcTe-- 
MOH H@JIMHEHHEIX AHDepeHWHa/IbHHIX ypaBHeHHH: 


Mis . My; ; 
Lip (ie oo ae (12 -}- 4 its +-u,— E,=0; | 
ae ie 








Mypp(itr + [2 ir + ius) + u, — B,=0) 


MP (3 1 +23 M, nt feta) b a0 (1) 


241 dUy — 2m dus 
di,, =< di’ = Ide tn dy, 
233299 —— 249294 


di..=di =: — 249 dug 4- 29 du, 
£2 ie 


241%99 > Zy08% 
rae 


Ou 
Zn= (52 gE jf =r, h=lry:; 
dis 


Ou, Te 
ea S| 
es i, | PCat 


ex (Te + fo) + ropC ute leg t+ OPC gry . 


— 


1 +- pC gry 1 +- pCyr,. 
‘Ou, lim 
Zo, = =| f= ———— + PF = 
. (ai) Le LEDC gt, | 
= (fm 4- fo) + ToPC rg uta + oPC hn | 
1+ pC,.r,. 1 + pCre 


p-—onepatop azubdepenuuposanna. 


lip WonywexuH, 4TO KOapPuuNeHTH CBA3H Mew Ly se omsai 
TpaHCPOpMaTopa paBHbl CAMHULE, T. e. 

















M Rs 
R= fl =]. ky3= Mrs = i ka= M 23 —— ta 
LiL, V ial, V LoL; 
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cucTeMa -ypaBHeHHh (1) MoxeT 6bITb npupenena K’ Ce AVIOULEMYy 
BULLY: : 


ie te ta 6 ey | 
—- | Ih — Il Uu u—E =(Q 
iL: fie mall el ae 12 | a K K , 
] + — 
Ls ; 
ri a a big I aie 
wait ag ia) =a = (4); 
mney) £D 2ro To 
eee eal: lo 2 pC yr, Fa ee i co 
| 1 11 Nig 12 nyo 12 Mio 
a Ty2% 99 — Moff er 131099 Ty oF 01 Fy1loq — Piolo (2) 
2 [4 —PEnlersro |. 
11% 22 — Siefar |’ 
1 
Min (u,—E,,) “1: £,—-u,= QO, j 
rae 
du by 
hyy= — = <* 
du, Ls 
Bpezem celyroulwe O603HaA4eHHA: 
oY its ae a Il 2 
ett a a b13 ee ey | 
r Py 
Aim bw (22) 
du, Pg  ‘"11?o2 — Siafar Tyifoo—Tyofo? 
2fo tr 
; Vx (min + | . 
n 
12 
CeCe 26 
° KO Ptyfeg— Pola” ( ) 
| a 5 


L; 
[locae HeCOXKHEIX Mpeo6pasopaHH CHCTeMbI ypaBHeHHH (2) 
WIYYHM Ceyioulee ypaBHeHHe aBTOreHepaTopa 


pL Cou, + pL (4 ++ eal u,+U,—E,=0. (3) 


Po (F141 ea—— Prof oy) L1 
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Yu4HTbIBAA, YTO B CXeMe BCersa HMeeT MECTO COOTHOMWeHHeE 
] Cull slo 


soe 7 
7 Po (7 14%a9—T 19% 01) Ly 


NOBeJeHHE ABTOreHepaTOpa MuMOOOpasHOrO TOKa Ha KDPHCTAa/I0 
TpHore ONHCLIBAaeTCA eee 


pL Cott, + pl — u,-+-u, —E,=0. (4 


CrpyKtTypa 9Toro Ey ee yPaBHeHHA HACHTHYH 
CTPpyYKTYpe ypaBHeHHA, ONUMCHIBAIOLerO Mpowecchl B CxeMe re 
HepaTopa C H@/IMHEHHBIM JBYX 
MOJIOCHHKOM (puc. 3). Caenose 
T@JIbHO, 93TA CXEMA ABIAETC 
IKBUBAJICHTHOH CX@MOH BBIILC 
omHcaHHoro reHepartopa [JI. 3: 

MHepHOHHbIe 3JI@EMECHTHI CX 
MbI OIPCAeIAIOTCA ypaBHEHHAM 
(26). u (2B). 

Ponb HeHHeEHHOrO IBY XIIC 
JIOCHUKA B SKBHBAJICHTHOH CXEM 
BbINOAHACT KDPHCTaJJIOTPHOL, 
KOTOPOrO HalIpsAxKeHHA SMUTTEL 
Puc. 3. DkBuBateHTHad cxema aprore- 4 KOJMEKTOPa 2XECTKO CBHA3aH 

HepaTopa nmu006pasHoro TOKAa TPaHCPOpMaTOPHOH CBA3bIO. 

TOK He@JIMHEHHOrO ABYXMOVJE 
CHHKAa PpaBeH TOKY HaMarHH4une. 


Ess 
HHA by = be a bpp KPYTH3HaA KOTOPOrO ompeneaeTcA yDPaBH: 


HHeM (2a) WH MOXKeT ObITb HafimeHa W3 AMHAMHYeCKUX XapaKkT 
PHCTHK ABTOTeHEpaTOpa, MeTOA MOCTPOeHHA KOTOPBIX H302%« 
HWKe. | | 





MoctpoeHwe AHHaMH4eCKHX XapaKTepHCTHK aBTOreHepaTopa 


Junamuyeckue XAPAKTe PACTHKH aBTOreHepaTopa, MpescTaBAA 
WIM 3aBHCHMOCTH 





L=l, (u,), 7 ( 
lo I. < 
| rag 1 Tyg 9 He) | 
b= be (u,); ( 
Ly me Ly (4x); ( 


MOryT: OLITh MOCTPOeHLI MO NPHBENCHHbIM Ha puke. 4 CTaTHUeCK! 
XapaKTePHCTHKAaM TPHODA, CHATHIM JIA TIPAMOLO H OOPATHOLO BK. 


WeHHA: 
L,=u, (i,, tx) : ( 


U,=U,(t,, i,). C 
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Un 6 
a) 106 


| 
{ 
I 
t 





SSS as 
cn => 





Ha 20 “150 “00, | 80 


[200 220 200 180 160 {72 


i 120 |. | 1 
0 80 6G 4b 20 10 & 


| | «6b 
6) | Ug O7 





ee eed , 
ma -200 ~150 ~100 -50 


Puc, 4. CraruueéKue xapakTepHcTHKH TpHona Tuna TI3A 
a) U=Uy (fy, ig) [Bropas o6aacth pa6oth TpHona MPH Uy~<0, i<O, ty >0; TpeTba 061 acTbypa— 
Goth. TpHorza II—1 npa uy>0, in <0, ig>0; WI—2—npu By>0, i >0, tg>O] | 
6) lg=lly (Ae iy) [Bropaa oGaacTb pa6oTh TpHoma mpH uy<0, i<0, fg >0; TpeTba o6 aacth pa-- 
6oTh TpHona HI—1 npw uy>0, F,<0, jg >9} 
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| 6) | 
Ma Al | -2 -{5 -{ ~Q5 
by ,lx | 
4 
9 
6) ve Hf 
MM 
L-=m0 f | a3 
80 6b y 
20 sad 
; 
0 i 
ip ly 
Ma 75 -50 -25 : 





ls 1G 
ns 
93 
-50 02 
01 
“99 MH 
Kg Un| 8 





L=100 80 = &0 40 20 10 Tet 


Puc. 4, Cratuueckne xapaktepHcTHKH TpHoxa Tuna TI3SA 
8) Up=Uy (4x: iy=0) (kpusas J); ug=u, (45. i==0) (KpHBaa 2) [Tlep- 
Bad O6“acTb paboThl TpHOma NpH U~<0, Ug<0, i, <0, ig<0 
2) Ugly (ix: iy) [Bropas o6sacTb o6patHoro § sKaloueHHa TpHoAa 
Ho6p "PH 45<0, i,<0, 4.>0; TpeTba o6aacTh opaTHOTO BKaIO¥eHHA 

TpHora Illogpy MPH 4y>0, i5<0, i, >0 


2) Uy =e (45, ix) {Bropas o6nacTb’O6paTHoro BKAIOUeEHHA TpHOna lo6p np i 9~9, ig <0, i, >0; TpeTba o6nactTD o6paTHoro BkaioueHHA 
TpHoRa HIggp MPH Uy >0, i,<0, i, >0] ; 


: ; ; ; 
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V3 cemelicTB XAPAKTePHCTHK TPHOZa H YPaBHEHHA, CBASHIBAIO- 
wero HaNpm@KeHUA Ha KOMIEKTOPe H Ha 9MUTTepe 


ieee) + E,—u,=0, " (41) 
Nig 














a* 
/| = 


fi 






Ab 


= 

LL 

Bal 

AAA 
. 

1 

x 

Fal 







3 


LAN TY 


ATU 


fae 
FET 
TL 

SAA 


TO 


—~ 
I 


&> 
=, 
=) 





| 
aa 
| 

x 


Ss 


! 
~10 . 


_ Puc. 5. Cratuueckue xapakTepucTuku Tpvoga Tuna IISA 


U, =U, (Ux ij); 4y=U, (4x iy) 


NGO || 00 





f 


MOKHO ONPeACIUTb TOKH KOJAMeKTOpa WH SMHTTEpa, Yepes KOTO- 
be BLIPAKeH TOK H@MarHHnBaHAA, H MO MapamMeTpaM. TpHOa 


1 
peACMMTh KPYTHSHY ——. 


Ilia mocTpoeHua XapaKkTepHCTHK . reHepaTOpa MOXKHO PeKOMCH- 
loBaTb ClemyloulMi MeTOX. B cucTeMe KOOPAHHAT 4, UL, HAHO- 
SITCH CTATHYeCKHe XAPAKTePHCTHKH . TPHO1a MPH NOCTOAHHDIX TO- 
(ax amuTrepa, cHatHe Bo II u HI—1 oOnactax pa6oThl TpHOosa, 
{ HAHOCATCA XAPAKTEPHCTHKH MPH. MOCTOAHHEIX TOKAX KOAeKTOPA, 
‘HATLIG B TpeTbeH OO6acTH OOpaTHOTO- BKIOYeHHH TpHOAaA—I[[o6p 
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KaK NOKa3aHO Ha puc. 5 u 8, 6. Orazéeabupie XapaKTeEPHCTHKU TPH 
Oa, KOTOPbIe MOFyT ObITb HCNOAb3OBaHEI MIpH NOCTPOeHHH xXapaK 
TeEPHCTHK renepatopa sB III]—1, Il]—2 y IIo6p O6lacTax, npuBeneH) 
Ha pue. 6 

B WaHHOM cemelicrBe XaPaKTEPHCTHK MOXKHO HAHeCTH JIMHUIC 
Ha3bIBACMYIO B aJIbHeHUIeEM JIMHHeL CBHSH, KOTOPad xXapaKTepy 
Sy€T 3aBHCHMOCTb HallpAxKeHHH Ha SMHTTepe Hn KOJIeKTOpe, mpenz 
CTaBJIGHHYIO ypaBHenuem (11). 








See 
ZS 


0! G2 Q3 04 Q5 


Puc, 6. XapaxtrepuctuKn KPHCTalJoTpHona Tuna TI3ZA 
I) Ugmts (ig, Uy =0); 2) tymuty (45+ 4x); 
3) Ug=Uy (44: by i =0); 4) Ug=l, (Lx, bigs ig=0) 





Ilo Troukam nepeceyeuua JMHMM CBH3H co CTAaTH4CCKUMH Xé 
PaKTCPMCTHKAMH TPHONa CTPOATCA XapakTe pHCTHKH renepatopa (5. 
(6) mp pa6ote rpvoga so Il u Ill—1 o6aactax HW XapaKTepHCTHK 
(7) mpu pa6ote. TpHOAa B TpeTbeli OONlacTH O6paTHOrO BKVIIOUE 
HHA— II] ogp. | 

Ilo Touxam xapaxrepuctTuKn (5), mocrpoenupm B II uv II—1 o€ 
NaCTAX paOOThl Tpuoma, u craTHuecKuM xapakTepuctukam (1C 
CTPOHTCA xXapakTepucruka (7). Anaqoru4Ho crpoarca XapaKkTepr 
CTHKH (0), (6) B Ill,6, o6acru paooTst TpHowa mo xapaKtepi 
cTuke (7) u craruyeckuM XapakTepuctuKam (10). . 

XapaktTepucruku renepaTopa B II—2 o6aactu pa6oTs Tpuog 
MOXKHO NOCTPOHTb 10 ABYM TOUKAaM, JexKauMM Ha rpaHuile o€ 
facteh IIlogp ¢ II~2 u IN—2 ¢ II—1., 
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in 


Nim 
HM 





Puc. 7. Tuwamuyeckue xapakTepHCTHKH aBToreHepaTopa 


Ip M,5=10, F,=—3,5 6, E, =0 


oe Oe ;' Isaacs 
I) igeiy (Ux); 2) ae lg" 5 ‘a (4x)3 3) ig ely (4n)i 1 in =in (4x) 


Uig= Us (uel sby =O) 
leg? Us (ttn, isbn 0) 





Puc. 8, CratuyeckHe xapakTepHCTHKH KPHCTamAOTpHOna Tuna IT2A;: 


a) Uy =U ye (bags ty); 6) u,=u, (4, iy) 
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Puc. 9. TuwamMuyecknwe XapaKTe€pHCTHKH aBToreHepaTopa 
NpH Ay=10, E,—=—4,5 6, E, = 0 


BA 1 1 ieee . 
Nb igeiy (44); 2) re es Ra ly (“x); 3) ipl (4x); 4) inmIin (4x) 





Puc, 10. Cratuueckuve xapakTepHCTHKH 
KPHCTaIIOTpHOla THA ,TOUKAaS . 


U,=U, (Uy, 1,); Uy =U, (Uy, by) 7 
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Puc. Ll. [unamuyeckue xapaxkte- 
PHCTHKH aBTOreHepatTopa 


a—IpH fy, = 2, E, = — 2,5e, 
E,=0 





NACE 
rer ry) eee 
He Ee cas a 





1; 1, ao, ated 
1) rig ag ss ig (4x); 2) in=i, (4x): 
3) in. iy (4x) 
O6—NPH fy = 2, EC= — 3 6, 









aah OO 
ee ae ee | 
I) paige pis (Ux)i 2) igmig (Ux)i ~ i 
3) ively (ty) 7 6 
6—IIpH Nyy =5, E.=—T7e, ~ 


— 
— 


3 
ih ged Ga cia ask 
) Fan 8 rag $9 (ta) 2) bemmds (Hu) 
3) in~=in (4x) 
e—NPH Nyy = 10, E,.=—10 6, 







a 


a ae 
EPREE CE 
CECH | 






, | a ae 
1) jamts (4u)i 2) ig= 7 by (4x): 


3) igmin (Ux) OD in=in (4x) 
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Iipw mocrpoeuHu xapaxtrepuctuKn (5) B | o6aacrH paOoTb Tpx- 
Oa MOXKHO CUHTATb 
; ; > [ te — Bx ; 
L =U, a frre i,=0), 
Aig 
rae 


Ub — E., ° 


E,+ =U,. 


3 1 
Mio 
Xapaxtepucruka (7) 8B | o6nacrH pa6oTbl TpHOa MOweT ObITb 


TIPHHATA COBMaaiwmeh c xapakTrepHcTHKOH cemeficrsa (10): 


i =i, (u,, t,=0). 


XapakrepuctruKa TOKa HaMarHHuMBanHsA (8) MOXKeT ObiITb serKO M0- 
cTpoeHa MO HMCIOULMMCA xapaKTepucTuKam (6), (7). 


[Tpumepbt NOCMpOeHUA OUuKHAMULECKUX XapaKmepucmuUK 


Jaa WAIOCTPpalHH BEILIEH31O#KeHHOFO MeTORA NOCTPOeHHA Ha 
puc. 7 NpHBeeHbI XapakKTePHCTHKH aBTOreHepaTopa, MOCTPOeHHHe 
MO ‘CTA€THYCCKHM XaPAKTeEPHCTHKAM TDPHOa, H300PaxKeHHbIM Ha 
puc. 4 HO. 

JimHaMHyueckHe XaApaKTePHCTHKH aBTOTeHepaTopa, MocrpoeHHble 
10 CT€THYCCKHM XAPpAKTePHCTHKAM TPHOa, H3060paxKeCHHEIM Ha puc. 8, 
TIPHBeeHbI Ha pH. Y. 

_* TIpm moctpoeHuuw MpHHATa KYCOUHO-JIHHeHMHaA aTIMpOKCHMallHA 
CeMeHCTB XapaKTePHCTHK TpHOsa U,=u, (u,, i,) H XApaKTePHCTHK 
aBTroreHepaTopa. ) . 

C Ie@bIO WIWIOCTPpalWH 34BHCHMOCTH KPYTH3HbI XApaKTePHCTHKH 
TOKa HAM@rHHYHBaHHA OT COOTHOIWeCHHA MEK Dy KOSPDUIHeEHTOM 
TpaHCPOPMAaLHH My, WH TapaMeTpamMu TpvHoga, Ha puc. 11 mper- 
CTABJICHbI XAPAKTEPHCTHKH ABTOTeHeEpaTOpa PH Pa3/IMYHbIX PerXxKH- 
MAX, MOCTPOeCHHbIe MO CTATHYCCKHM XAPAKTePHCTHKAM TPHONA, H30- 
O6paxeHHbIM Ha puc. 10. 


BbIBOLbI 


B pe3yibTaTe @Ha/IH3a MOCTPOCHHBIX MHHAMHUCCKHX XapaKkTe 
PHCTHK ABTOTeHepaTOpa MOXKHO CAeMATb CIE AYIOWMe BbIBOAH. 

Jia mOoayueHHA MA@KCHMA@JIbHOrO TOK@a HaMarHH4HBaHHA H CO 
riaCOBaHHd HallpsxKeHHA Ha IMHTTepe HW KOMeKTOpe KOSPMUUKEH’ 
TPaHCPOPMALHH My AOKEH OWTb OOMbIUUe CAHHHILBI: 


Ny > 1. (12 
TpHOAB, HMeIOWIHe BHICOKYIO KpyTH3Hy | 
See (13 


(SE), 
dis an 


¢ 
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(oO COOTBETCTBYET MaJIOMy CONPOTHBIeHHIO Ff, OOeCMNe4HBaIOT 
aproreHepaTope, IIpH MpOYHX PaBHbIX YCOBHAX, 6OJIbIUHH, TOK 
AUTTepa. - 

MaKcuMaJIbHble TOKH 3MHTTeEpa H KOMeEKTOPa HMeIOT MECTO 
TPHOLE MPH KO/WIEKTOPHOM HallpwxKeHHH, OTHYHOM OT HY.IA. 

IIpH 342aHHOM HanpAxKeHHH Ha SMUTTepe B TPHODe HMCCT MeCTO 
2KOTOPOe MAKCHM4IbHOe 3HAYeHHE TOKA SMUTTEPAa, KOTOPOE MOXKHO 
A3BATb IKCTPeEMA@JIbHBIM. Koasd@uHent yCuJIeHHA IO TOKY 


dix 
Go = ; 14 


(O6MACTH SKCTPeMAJbHOrO TOKA M@HbIUNe, YEM TIPH HallpA2KeHuH 
4 KOMIeKTOPe, PAaBHOM HY-IIO. | ; 

Jina momy4yeHHA MA@KCHM@/IbHOrO TOKAa HaMarHH4NBaHHA Tpe- 
yeTca, UTOOH! KOSPPHUMEHT YCHeCHHA NO TOKY B o61actTH 9KCTpe- 
aNIbHOrO TOKA Obi OAM3O0K K 3HAYUCHHIO NP HY/JICEBOM KOJIJIEKTHB- 
IM HAMpAKeHHH, a KOSPDUMMeEHT YCHAeCHHA NO TOKY Ha panne 
ropoH o6acTH 





q 


ai, 3 
g.=(—~+}) =I. 19 
= (Fe), uo) 


Ilia noctpoeHusi! XapakTepHCTHK aBroreHepaTopa B TpeTbel 
jacTH paOOTbl TPHOAa AOCTATOYHO HMETb Ce AYIOUlHe xapakTe- 
ICTHKH: TIpH TOKe 9MHTTepa, PAaBHOM HYVIIO; IPH TOKE KOJWIEK- 
\pa, PABHOM HYVIIO; IPH SKCTPeMAa/IbHOM TOKE 3MHTTepa H APH 
;I@BOM KOJIIEKTOPHOM HanpsxKeHHH. HexkorTopble H3 STHX Xapak- 
pucTHK gaa Tpuonos Tuna TI3A ws06paxeHbl Ha PHC. 6, AA 
imomo0B Tuna TI2A—u306paxenbt B cemMelicTBe xXapaKTePHCTHK 
==U,(u,, i,) Ha pc. 8. : 

_ TpHOsbl, HM@IOWME MAJIO€ CONMPOTHBJIEHHE KO/IEKTOPHOTO Me- 
xoJa B TpeTbeH oGsacTH paOoTbl TpHosza, OOecHeuMBAIOT NpK 
OM BBICOKYIO KPyTH3HY XapaKTePHCTHKH TOKA HaMarHHY4nBaHHA, 
0 NOZBOMAeT MOYYNTh MHOOOpasHble KOeOaHHA C MaJIDIM KO- 
(PUIMEHTOM H@JIMHCHHbIX HCKaKeHHH. 

‘Tipu mocrpoeHHu XapaKTepHCTHKH TOKa HaMarHHHBaHHA B lu 
oop OOMACTAX PAGOTH! TPHOAA MOKHO CHHTATh CE coBnaaroulelt 
—CTATHYECKOH XapakTepucTHKOH cemMelcTBa (10) 


=). (16) 


TpHOAb, HMCIONIME BbICOKOe CONPOTHB/IEHHE KOJWLEK TO PHOTO 
pexowa B nepBoli o6lacTH paOoTh TpHOAa, o6ecneuHBaloT Np 
OM MUHHM@QIbHyYIO KPyTH3Hy TOK@ HaMa@rHHUHBaHHA, ATO NOBBI- 
1eT 9*PPeKTHBHOCTb CXEMBI BCJIETCTBHE MaJIbIX NOTe€Ppb SHEPrHu 
TpwHoze B TeyeHHe OOpaTHOrO xOZa NHOOOPa3sHbIXx KOe6aHHi. 
ABTOp CUHTAeT CBOHM JOJIFOM BHLIPasHTb OarodqapHOCTb OK- 
py Texu. Hayk C. A. J[po6osy 3a MOMOUb NpH MOATOTOBKE 
TepHala K meyaTH. | 


= Uh, (Lt 
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1.P. Yoaecc, ¥. Muteunoas, Csoiictsa u mpHMenenue cxem c Kt 
CTaMIHYCCKHMH TPHOWaMH THNa n—p—n, ,Bonpocbl paqHonoKawHOHHOH Te 
HHKH“, 1952, Ne 1 (7). 

2,4oy, Cypan, Anam3 nepexogHbIx mpoueccos B ycHanTeaax Ha nV 
CKOCTHBIX NOAYMPOBORHHMKOBbIX TpHOaX, , BONPOCbI paqHOAOKaWUHOHHOK TeXHHKI 
1955, Ne 4 (28). | 

3. C. WH. Karaes, Tenepatoppt uMnyabcoB TereBH3HOHHOH pa3Bepti 
TocsHepron3gat, 1951. 


Cratba noctynuaa 15/VI 1956 r. 


Kano. dus.-mam. xayk H. H. UYKKEPMA 
O PA3PEIAIOWEM CHOCOBHOCTH CYMNEPOPTHKOHA: 


B craTbe paccmMoTpeubl HeKoTopbie dakTOpbl, BANAIOWIHE Ha pa3peuiarout’ 
CNOCOOHOCTb MepeqaiouleH TereBH3HOHHOM TpyOKH Tuna cynepoptukoH. Cyu 
CTBCHHO YTOYHEHbI pacueTbl XPOMATHYeECKOH aOeppalnn, ChenaHHble B pa6ot 
ne Bope [J]. 2] u Benata [JI. 5], konnyectBenHo oueHeHO BAHAHHe STO abe 
PpallMH Ha pa3pellalollyl0 CNOCOOHOCTb CymepopTHKoHa. YuTeHOoO pa3smM4He Mex 
»3aPANHBIM perbeom* WH ,NOTeCHUHaIbHbIM perbedom*. Cnenan pacueT noreni 
aIbHOrO petbeda AA HECKONbKHX MHTePeCHbIX CIYGaeB pacmpemeneHuA 3aps, 
OtTMe4eHO CpaBHHTeAbHO ObICTpoe YMeHbUIeHHE TAYOHHEI NOTeHMaAbHOrO pe. 
esa Ha MHUICEHH NO Mepe YMeCHbUICHHA eEMKOCTH, MpHxomAuelica Ha smeMe 
H300paxkeHHa, 

YKa3aHbl HEKOTOPble NYTH MOBKINICHHA pa3spelaioulel CMOCOb6HOCTH cynep 
THKOHA, PaccMOTpeHbl TakxKe BO3MOIKHOCTH YAYYIMeHHA NMepemayH MeAKUX , 
TameH MPH 9IEKTPOHHOONTHYECKOM MACIITaOHpOBaHHH. 


Bapezenne 


Pa3pemalollylo CNOCOOHOCTB BBINycKaeMHXx cefuac cynepc 
THKOHOB H@JIb3A CUHTATb BIOMHE COOTBETCTBYIOUWLCH H3BECTHBIM CTE 
WapTaM -TEJI€BH3SHOHHOFO pa3sjiO%wKeHHA C HX BbICOKHMH Tpe6o! 
HHAMH K 4eTKOCTH. Ec OWeHMBaTb pa3pellalouly!o cnocobHoC 
CYNC€POPTHKOHA BH3YaIbHO NO Pa3/IMYHMOCTH BEPTHKAIbHbIX JIHH 
TEJCBU3HOHHOFO H306PpaxKeHHA HCMBITATCIbHOM Tabb, TO ¢ 
BeIM4MHA MOMKET 34MeTHO MpeBocxozNTh 600 znHu.** OnHaKo KC 
TPacTHOCTb Nepean M@IKUX LeTaeH OTHOCHTeIbHO Maja. THI 
Bad YaCTOTHaA XapakTepwCTHKa cynepopTukoHa npeyctaBue 
Ha pue. 1 {[JI. 1]. 

@akTOpPbl, OFpaHH4MBalOllMe paspelmalollylo CNOCcO6HOCTH « 
N€POpTHKOHa, MOFyT ObITb YCOBHO pa3XeeHbl Ha TeEXHOJIOrH’ 
cKHe uw qbusuyeckne. Ileppple onpemenaioTca HeCOBEPIIeHCTE 
TEXHOJIOrHH H3rOTOBeHHA TpyOKH. Cpeaqw HHX HAO yKa3aTb 

. MaCTHOCTH, Ha ,NOBEPXHOCTHY1O* MPOBOAMMOCTb ITVICHKH MUHIIe; 


.  * flonoxeno ua XI Jlenuurpagckoi Hay4no-TexHuyecKkolt KonepenunH O6 
CTBa PaXHOTeXHHKH H 9JeKTpocBa3H uM. A. C, Monosa 24 anpean 1956 r. 

_  **® B cayuae, ecau CooTBeTcTByilWuM O6pa30m pacwHpena monoca 4ac 
MpORYCKaHHA TeeCBH3HOHHOrFO Kahala. , 
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'HETOUHOCTh COOPKH H IOCTHPOBKH 9VIEKTPOZOB H MArHHTHOH CH- 

2MbI, HA BAMAHHE CTPYKTYPbI CETKH MUIICHH. 

Jipyraa rpynna dakTopos, KOTOpad TObKO HM OyaeT B Malb- 

HUleM PpaCCMATPHBaTbCA, CBA3AHa C ABJICHHAMH, MPHHILMMHa/IbHO 

HCYULHMH CYyNepOpTHKOHy. ITO—d/IeKTPOHHOONTHYeCKHe a6ep-. 

WMH Ce€KUMM H300paxKeHHA, WIM, KaK €@ HHOra Ha3bIBaIOT, CeK- - - 
H Me€peHoca, BAIMAHHE MOeH pacceAHHA OTKJIOHAIOWIeH CHCTeMbI 
OpMupoBanue 3JIEKTPOHHOFO H300paxKeHHA, 3ABHCHMOCTb OTHO- 

TeAbHOH ayOHHb! NOTCHWMaIbHOrO pembeda OT €MKOCTH, TIpH-. 

AAWLeHCA HA 3VIEMEHT H30- 
AKCHHA, pacreKkaHHe 3a- 
1oB BcaeacTBHe KoHeu- (0 
H MpOBOZHMOCTH IIVICHKH | 
iaKOHeL, pac peyevleHHe 
ITHOCTH TOKA MO CEYCHHIO 
iTbIBAIOWWero MATHA H ero OF 
peKTHBHBIM JMaMeTp. 









Paspemarouiat “citoco6- CEE SEC 
Th cynepoprakona we 
‘MOAHOCTH Ce TOBMe- OAT 79g 300 400 500 600 700 so 
TouHo. B [JI]. 2] B Ka- 


TBE OCHOBHbIX MpHyunH Pue. i. Yactrotuaa xapaktepuctuka amepu- 
*KCHHA paspemlaloulel KdHCKOroO cad saa ad CYNe€poOpTHKOHAa 
CO6HOCTH cymMepopTH-. Am 

‘a yKa3aHbl XpomaTuye- 

d aOeppallua CeKUHH H300paxKeHHA H pacreKanne 3ApAJOB nO 
UeHH. 

HeckO/IbKO pa3pO3HEHHbIX CBECHHH, OTHOCALIMXCA K paspellaio- 
i CIIOCOOHOCTH CyNe€pOpTHKOHA, HMeeTCH, HAMpHMeP, B CTATbAX 
3, 4]. | 

\IpH aHamHse pa3spelarolleh cnOCOOHOCTH Nepewaioulux Tpy6oK 
rO He YYHTbIBaIaCb 34BHCHMOCTb. OTHOCHTCJIbHOH TsTyOWHEI M0- 
JHabHOTO pebeda OT eMKOCTH, NpHXOAAULelcA Ha 31eMeHT - 
jpaxenua. Tak, Hampumep, B cTaTbe PridbTHna [Jl 8] yrBepx- 
(cd, UTO paspellaiollad CNOCOOHOCTh ,H1eaIbHOH“ nepenar- - 
. TpyOKH, rae OTCYTCTBYIOT aéeppalluu C€KIUHH H306paxeHna, 
2IeACTCA TOJIBKO paclpeeJICHHeM TOKA B CUHTHIBAIOLIIEM MATHE 
0 adeKTHBHbIM AMaMeTpOM. Bpaz «1H wWerecoo6pa3Ho crTpe- 
sCA K TEOPETHYECKOMY pacueTy CHrHaa H306paxKeHHA MCJIKHX 
ne (kak 9TO cZemaHo B [JI]. 8]), yauTbIBad HeONperze1eHHOCTD 
YTOPHIX HEOOXOAHMBIX WIA STOTO HCXOAHBIX NapaMeTpos. 


1. AGeppalHH Ce€KWLHHM 9eEKTPOHHOrO H30OpanwKeHHA 


\MEKTPOCTATH4YeCKOe H MAFHHTHOR NOAA CeKIMH H306paxeHHA 
POPTHKOHa He MOFyT CUHTATbCA OAHOPOAHBIMH, OHAKO OHH 
HHTCJIbHO (Gan3KH K ORHOPOAHEIM (puc. 2). ITO nposBaRetca | 
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H B MaJloM (MOpsaKa HeCKOVIbKUX rpalycoB) NoBopoTe 31eKTPOH 
HOrO H306paxKeHHA Ha MHUICHH OTHOCHT@IbHO ONTHYeCKOFO U3C 
| 6paxkeHnaA Ha CPoTOKaTOJe, H B TOM, 4TO YBeJIHYEHHE 3/IEKTPO! 
HOONTHYeCKOH CHCTeEMbI CEKUMH H300PaxKeHHA OIH3KO K eAMHHL 
(0,8—0,85). MoxkHO OSTOMY OXKKMaTb, YTO aOeppallnH, MpHc) 
WlHe AKCHA/IBHOCHMMeTPHUHDIM CHCTEMAM, B 9TOM Cly4ae OyLyT cpé 
BHHT@JIbHO Maibl. AcKa10ueHve COCTABAAeT XPOMATHY4eCKAA OLIHOK! 
CBA3aHHad C PpasOPOCOM HauaJIbHbIX 
CKOpOCTeH (POTOSIEKTPOHOB M10 Be- 
AMUMHE HW HampaBennio (T. e. 
co6CTBeEHHO xpoMmaTHyuecKan. abep- 
palua uv cdepuyeckas abeppauns), 
NOCKOJIbKY cpewHee 3HaYeHHE Ha- 
Ya bHOH CKOPOCTH POTO3.1IEKTPOHOB 





Puc. 2. MaruuTHoe H 3e€KTPOCTATHYeCKOe MOA CEKWHH S3TeCKTPOHHOrO 
H306paxKeHHA: A) HallpsxKeHHOCTb MArHHTHOrO NOAA Ha OCH 2; 6) NOTeHWHar 
| QEKTPHYECKOFO NOAA Ha OCH Z 
Tlaockocrh doTokaToaa Z=0, HAOCKOCTbh MUNICHH Z=Z, 


B CYMepOpTHKOHE BCeroO Ha MOPAAOK MEeHbIUe KOHEYHOH CKOPOC 
y MUILeHH. 

XpomaTuyeckan aGeppalHA CeKUHH H300paxKeHHA Cynepop’ 
KOHa Oba paccunTaHa B pa6ote ge Bope [JI. 2]. Maru 
HOe H QICKTPHYeCKOe NOMA Obl MpHHATHI! OAHOPOAHbIMH, P 
TIpeAevIGHHe HAYaIbHHIX CKOPOCTeH NO HanpaBseHHAM—NOY4HHEF 
IWHMCH KOCHHYCOHaJIbHOMY 3aKOHY; a pacnpeyesleHve MO Haua/IbH 
sHepruaM—napaOomnyueckoMy 3aKoHy (puc. 3). IIpu. atom 9. 
MeHTapHbId TOK @/ 3eKTPOHOB, HauabHad 9HeEprHua™ KOTOP 
J@KHT B HHTeppase (¢, ¢+ de), a YrIbl BbIIeTa—B HHTepBi 
(9, 6+), BplpaxaetTcH paBeHCTBOM 


d] =k; = ik = Ja (<,}4cos 20) df, 


Eo fo 





* 3necb HW MOBCIOAY faslee SHEPrHA IAEKTPOHA BbIPaKeHa B CAHHHILAX 
NpPAKeHHA, TAK YTO B ACHCTRHTEABHOCTH SHEPrHA SACKTPOHA PaBHa es, 
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rae €,—HanOoee BeEpOATHAaA 9HeprHdA, 
k,—KoOs@PUUMEHT NMPONOPUHOHAAbHOCTH, 
df—aneMeHT NiowalH POTOKAaTONA. 


B (JI. 5] caenaH pacueT, xpomaTuyeckon aOeppallwH WICKTPOH- 
HOONTHYECKOTO NpeoOpaso0BaTejA C OAHOPOAHBIMH NOAAMM B IIpea 
HOIOKCHHH, UTO paciipemereHue MOTOIXIEKTPOHOB MO HaNav/IbHbIM 
3HeprHaM almpoKcuMupyeTcaA yHKuMeH Maxkcpeia Ha oTpe3Ke 
OT. HYJIA 2O MAKCHMA@JIbHOH 9HeprHn (puc. 4). B arom cayuae 


~ 


‘dl=k,—e “d (= d (cos 26) df. (2) 
. & Ey 





Puce. 3. ,llapa6onnyeckui" Puc. 4. ,MakcneimoBcKHH* 3aKOH pac- 
3aKOH pacipezeneHua oTo- NpexeleHHA (OTOSIEKTPOHOB 10 Ha- 
3EKTPOHOB No HdWa/bHbIM YaJIbHbIM SHEPrHAM 

9HE Priam > Han6onpuaa HauaapHad sHepris Ema 4Ey 
Han6o0rpwiaa Havatbnad 3neprusa 

€ m= 280 


B o60ux cy4aax GbIO paccuHTaHO pacMpee/eHHe MIOTHOCTH 
‘TOKa B 3JIEKTPOHHOM H300paxKeHHH AVIA MIOCKOCTH, Te CO3MaeTCH - 
" payCCOBO H300paxeHHe SCKTPOHAMH C 6eECKOHEYHO MAOH HaUaJb- 
HoH a9Heprue e > 0, xoTA B AEHCTBHTCABHOCTH YETKOCTh MOWTYYCH- 
 HOTO TaKHM OOpa30M us06paxKeHHA HE MOMKET OBITb ONTHMAJIbBHOH. 
"Bo BCHKOM c1y4ae, paspellaioulad CNOCOGHOCTh OyeT BHILME, CCH 
(POKYCHPOBAaTb B MNOCKOCTH MHUICHH MapakCHabHBle MYYKU S/EK- 
TPOHOB He C O€CKOHeYHO MaJIOH HadabHou 9Heprnel, a Cc HaHOo- 
nee BepOATHOM aHeprHeli €y (puc. 9). 

UToObl OM@HUTb, HACKOJbKO CYUICCTBEHHO MOK ECT CKa3aTbCA BbI- 
'60p HavaibHOM SHEPrHH BICKTPOHOB My'Ka, cboKycupyemoro Ha 
' MHILeHM, ONpemetuM, Ha KaKylo BerM4unMHy AVy,, Ha0 H3MCHHTb - 
HanpaAwKeHHe M@XKLY POTOKATOAOM HW MULICHbIO Vou MIA Nepexona 
oT POKYCHPOBKUN B 3a,aHHOM MAOCKOCTH MMUICHH Z=2, Mapak- 
CHabHOrO Iy4Ka 9e@KTPOHOB C. SeCKOHe4HO MaJOH HadaJIbHOH 
gHepruei:¢-> 0 K POKyCHpOBKe B TOM 2Ke MWIOCKOCTH Mapakcuasb- 
HOTO Hy4Ka BMIeCKTPOHOB C Hava/IbHOH SHEprHen &. M3 dopmyiinl 
JUIA MOOXKCHUA WTOCKOCTH POKYCHPOBKH MapakcHa/IbHOrO My4Ka 
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SIKTPOHOB B OAHOPOAHEIX: aeKTpHYeCcKOM W.M@rHATHOM nowax:*. 
(B cucreme CGSM) .: ... i. ae oes 


finn Ag et AP ee 
Ce eka Veet Ve 
no1A) moOyuaetca » 


rye V py SHaueHHe V 5400 COOTBETCTByIOWwee MOKYCHpOBKe avIeK- 


TPOHOB C 6eCKOHEYHO’ Maio HawaibHOH SHepruef. Ecau, nanpu- 





-_ = 
Bess, 2 -pyeu “4 vayamees 4 


te te 


Puc, 5. K BhiGopy ‘naocKocTi (OK YCHPOBKH :31EKTPOHOB - 

7 pH pacueTe xpomaTHyeckoh abeppauun 
"+; sJ=-Raockocth oxycnposku napakcnaabuoro nyyka ¢ ,6eckoHeuHo, 

Ma.Oh* HauaAbHOh sHeprHuen e-+0; 2—NAOCKOCTb okycuposku napak- . 

' sCHAIbHBIX: TYYKOB C HaH6omee ‘peposTHon SHeprHen eg ° ; 


Mep, e=1 6, V{), =300 ', ‘TO AV3,,= —35 6. Taxoe cymlecrBeHtioe 


| pasHyve CBA3aHO C.TeM, TO OAHOPOAHOe MarHuTHOe ‘Nome OKa3hi- - 
_BaeT HanOoubulee co6upaTenbHOe elicrBHe Ha Ny¥OK BHaYaze, 


Korda ,CKOPOCTb’ 3IEKTPOHOB .OTHOCHT@VIBHO ‘Mala... , se 


__: Takum o6pasom, pacuertsi:xpomaTuyeckoit adeppaunu, Cnerannule : 
. B-[JI. -2; 5], -moskHbI WaBaTp 3aBEOMO. 3aHWKCHHBIC .3HAYeHHA JIA 
_ paspeulaiome cnoco6uocm. Bowee TouHE. pacueT XpOMaTH4ecKOn 


adeppallnu .mpeobpa3z0BatTeA C -OTHOPOAHBIMH JIOJIMMUM OBIT BEITIOVI-: 


HeH_ Bboumtegtom,: JiMurpuesoit H-apTopom [JI. 6]. B [JI. 6]. mpur 
HeiTO, TO 'B IWIOCKOCTH: MHIICHH @OKYCHPYIOTCA Ny YKH, ,,, HaHOOee | 


BEPOATHEIX” COTORIEKTPOHOB, T. e. MNapakCHaJIbHble.-My4KH MoToO-., 
OIEKTPOHOB, . HaYaIbHaA SHEPLHA .KOTOPEIX: COOTBETCTBY€CT: MaKCH- ° 
MYMY KPHBOH pacmpeneizenua no aHepruamM. Paspematouaa cno- 
COOHOCTbh CeKUHK M300paxKeHHA ONpezeraetca 10 nepenaly mor-. 
HOCTH: TOKa B S3/ICKTPOHHOM H306paxeHHH oNTu4eCKOL - MUDbI, « 


—» cocTonueH H3 CHCTeMbI ~ YepHEIXx HW. Oe@1bIX .NOJIOCOK ‘paBHO WH-: 


PHHBI 6. Jor nepenay: yno6no XapakTepH30BaTb , KOXP pUUHeHTOM 


. -MOLYAAWHH* 





ee ee wow 28 my}: fgane Tun x 7 a Be at - (5) 
Se, ye BE Eee OP Fe eo 9 cak : 
CM, Hatipumep, - (J1.°16].- ns ee oe 
230 a 
¢ 


ye H | we are Z ( ) 
(€—3apa, m—wacca ‘SeKTpOHa, A/—HanpaxeHHocTE MarHHTHOFO ~ 


2 AV, = 2) Veo, 0. oe ee Ae 
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THE Jyaxe 4 J uuy—M@KCHM@/IbHOe H MHHHM@/IbHOe 3Ha4eHHA MVIOT- 
HOCTH TOK& B IIVIOCKOCTH 3/1€KTPOHHOrTO u300paxKeHHA MHP 
{(puc. 6). | | | 
Ha puc. 7 mpenctasena sapu- & 6 

CUMOCTb Mm, OT Oe3pa3MepHOro NMa- 

. H 

pamerpa a, rye a= FV Vou 

21,2¢) - L 

BbIPaKeHO B apcTemax, Vy, WH &o— 

B BOJIbTax, 6-—B CaHTHMeTpax, WIA - 
cryuaeB ,lapa6ommueckoro* uf 
| ,MAKCBeJIIOBCKOrO” paciipeeleHHA 

TO Ha4@JIbHbIM 39HeprHAM. Ha TOM 

2Ke PHCYHKEe MOKa3aHbl pe3y/IbTAaTHl 
pacueta m,(a6) no [JIl. 2] u no 
[JI]. 5]. CpapHenne mexay coooh i 
KPHBBIX,; COOTBETCTBYIONMX ONMHAa- 
KOBOMY pacnpegeeHHio MO Ha-  v™~* 
UaNbHbIM 3HEPrHAM, MNOKA3bIBAeT,  Pyc, 6, MaotHocTb ToKa B 97eKTpOH- 
‘ytTo pa6otH [J]. 2] u [JI. 5] qef- nom n306paxenuu onTH4ecKoi MHpHt 
CTBUT@JIbHO alOT 3aMeTHO 3aHH- Ha MHUCHH 

KEHHEIe sHAteHHA ,KosppumMeHTa —* SeprHeM Tpapuxe noxeoano pacnpene: 
MOAYIAWMH" M1, OCOOeCHHO IPH Ma- ; 

AbIX 3HAYCHHAX a5, STO BHAHO Ha : 

clenyloulem upuMepe. Jia Mupb, cooTBeTCcTBylOlleH OTMeTKe , 600° 


MCNITATe BHO TaOJHILbI, 8 = 3,3-10~° cm. TIpunyap H=50 9, 





/ x 
LAT | | | ttt lee 


OG 0k 06 08 10 12-6 “16 8 20 


Pue. 7. ,KoasbiunvexT MOXYAAWHH* MAOTHOCTH TOKa B 3eK- 
TPOHHOM H300paxKeHHH ONTHYECKOH MHPbI MpH yyeTe xXpoma- 
THYeCKOH aOeppalnn. 


J—cayyah ,napa6onnyeckoro* pacnpenenenua (HOBLIA pacueT); 2—cayuanh 

»MAKCBeIOBCKOrO“ pacnpexenreHHaA (HOBbIN pacuet); J—cayuah ,napaboanue- 

ckoro" pacnpeaeaeuna (m0 pacuety B [J1. 2}); 4—cayuai ,MakcBernoscKoro* 
pacnpeazenenna (no pacuety B [J1.°5)) 





Visu=300 6, &)=0,7 8, pH ,MaKCBeIOBCKOM“ pacnpeyereHun 
NOyYuM a6 -~0,21. 3Hauenue m,, paccuuTanHoe m0 Benaty (puc. 7, 
Kpupan 4), On10 6b OKONO 0,04. SITO—CTOb Malan BeMUMHA, 
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4uTO Np yuere APyrux MakToOpoB, CHMKAIOWNX paspellalolLy1o 
CNOCOOGHOCTb Te/I@BH3HOHHOH CHCTeEMBI, BOCMpOW3BeReHHe ‘TAaKHX 
jeTaieh u3z06paxeHHsA ObIIO Obl NpaKTHYeCKH HEBO3MOXKHO. Hosplit 
pacuer [JI. 6] qaer Gonee npaBgonogzo6nyio BerHunHy m,=0,3 
(puc. 7, KpuBasn 2)*. 

XOTA BJMAHHE XpOMaTHYeCKOH aOeppallun Ha pa3spellaloulyio- 
CMOCOGHOCTh CYNepOpTHKOHa He TaK Be/IHKO, KaK mpesnosaral 
me Bope [Jl. 2], aonycTuBmui yKa3dHHOe ynpomlenve Npu pacuete 
TOK abeppalluu, OAHAKO C 3THM BAMAHHEM TPHXOAUTCA CYUTATbCA, 
OCOOCHHO IPH a/IbHeHLWeM MOBBIDIEHHH TpeOoBaHHh K YeTKOCTH 
TEJ€BH3HOHHOTO H300paxKeHHa. Tak, HanpumMep, mpH: nepemaue 
ONTHYeCKOH MUPbI, CoOTBeTcTBylouleH OTMeTKe , 1000“ ucmbITaTeb- 
HOH TaO/MIbl, WH IPH YKa3aHHbIX B NpeAbIAyuULeM MpHMepe 3Haue- 
HHAX f7, Vy,, & 3HAYeHME M, NOyyaeTCA Ha NOPAAOK HWKe, YeM 
id KPYNHbIxX eTaen. | | 

Biuanuve xpomaTuuecKoH adeppalnn Ha pa3zpemlalollylo cno- 
COOHOCTb CYN€POPpTHKOHA HeNMOCpeACTBeEHHO O6HAPy2KUBAeTCA PH 
CPpaBHEHHH H300paxeHHH B YC/JIOBHAX OCBeULeHHA OObeKTA Tepe- 
au CBeETOM C Pa3/IM4HbIM CNeCKTPabHbIM COMepxXKaHHeM (pH He- 
H3M€HHOM (oroToKe). CylleCTBeHHaA 3aBHCHMOCTb M1, OT & O4e- 


| ‘ 
BHHa H3 PHC. 7, HOCKOJIbKy @ NpONOpuMoHarAbHO —. Paspemaww- 
0 


ad CNOCOOHOCTh CyNepOpTHKOHa MpH 3ameHe KpacHoro uipTpa 
Ha CHHHH HW MOACTPOMKe ONTHYeCKOM CHCTeMBI H TPyYOKM Nanaer 
(10 BH3yaIbHOM OWeHKe) HHOrAa Ha CTO H Gomee annul. Ectm xe 
HeOOXOAMMOe M3MeHeHHe HanpaxKeHvA Vy, BCIEACTBHE pa3viH- 
4M &, IPH Mepexoze OT MuAbTpa K QMHAbTPyY HE MOMKeT ObiTb 
IIPOH3BeEeCHO—HaNpUMep, TIpH -lepezaue LWBeETHbIX OObEKTOB C ObI- 
CTPO H3MCHAIOWMMCH CHeKTPaIbHbIM COJepxaHHeM,-—NaweHHe pa3- 
peluraioleh cmocoOuocTu OyxeT ele 3amerHee. aes 

YMCHBIUIMTb XpOMATHYeCKYyIO aOeppallHlO CeKILHH H300paxKeHiiA 


MOXKHO IlyTeM YBeAMUeHHA &@ PH yBeIHYeHHH HV Vou Mpocroe 


yBeIMueHHe TOKAa 4epes CPOKYCHPYIOMWLy!O KATYLIKY MPH COOTBeT- 
CTBYIOWJEM YBeJIHYCHHH BCeX HaNpsoKeHHH, a TAK Ke pa3smaxa 
NHOOOpasHOro TOKA YePe3 OTKIOHAIOWINE KATYLIKH, Laer BLIMPPbIIL 
B paspemalouleli cnocoOHocTu. OnHako tTakoli cnoco6 He Bcersa 
yHo6enH, Tak KaK NPHXOAMTCA YBEAHYHBATb MOLLHOCTb reHepaTopa 
pasBepToK. I]peaqnouTHTeabHee yBe/IMYHBATb MArHHTHOR NOME TOIbKO 
B C€KUHH H306paxKeHHA, PiaBHbIM OOpa3s0M BOH3H (OTOKAaTOMA. 


Cpegune 3Hayenua 7 V Vou TDM 3TOM BO3pacTaloT. Tpe6yemoe 


H3MCHEHHE MAFHHTHOTO NOVA B CeEKIHH H300paxKeHHA MOMKET OBITL 
OCTHPHYTO CE€KIMOHHPOBaHHeM HAMOTKH *OKyCHpylouleh KaTYIUKH, 
TaK UTOOKI MIOTHOCTh @aMNe€pBHTKOB YBeAHYHBaach BOH3H (oTO- 


_ * B getctBuTeabuoctTn, mpH nacTpolike KaMepbl pexuM CeKUMH Nepenocd 
Bcerga MOAGMpPaeTca ONbITHLIM TyTeM TaK, 4TO KOS pMUneEHT MOAYAMAH Mt 
CTAHOBHTCH MaKCHMasJbHbIM. | 
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KaTOAa, a TaKKE YCTAHOBKOM Ha TOPLe KaTYWIKH MArHHTOMpOBOa 
B dopMe AMadparMbl C OTBEPCTHeM AA CBeTOBHIX s1y4el. IIpu 3TOM 
BO3PaCTaeT YBEHYCHHeE ICKTPOHHOONTHYeECKOH CHCTEMHI, a CJe- 
‘JMOBATeJIbHO, TIPH 3aMaHHbix pa3sMepax ONTHYeCKOrO H306paxKeHHA 
YBeIM4HBAeTCA H pa6ouad NOBEPXHOCTb MHINCHH, 4TO, Kak OyzeT 
moKa3saHo Jamee (cm. Naparpad 2), cnocoOcTByeT yBe/IM4eHHI0 
pa3pelulaiouleh CNOCOOHOCTH CHCTeMbI MHIWeHH. EciM TaKHM NyTeM 
yHaeTCA MpeBpaTHTb MAFHHTHOe NOMe CeKUMH H300PaxKeHHA TWpaK- 
TUYeCKH B OLHOPOAHOR, TO YMeHbIWAaIoTCA HM Apyrue adeppawun, 
B U4aCTHOCTH, ACTHTM@TH3M H KDPHBH3Ha@ MOA, a CIC QOBATCIbHO, 
yayumaetTca POKyCHpOBKa Ha Kpanx u300paxeHHa. 

CyUleCTBeHHBIM (aKTOPOM, OFpaHH4HBalOluM pa3spellarouly1o 
CHOCOGHOCTh CyMepOpTHKOHa, MOXKET ABHTbCA BIHMAHHE NepeMeH- 
HbIX TOMeH paCC@AHHA OTKJIOHAIOWIMX KaTylWeK Ha NOTOK oTo- 
QJIEKTPOHOB. ITO MpHBOAHT K NePHOAMYeCKHM HeOO/bUIMM OTKI0- 
HEHHAM JCKTPOHHO'O H300PaxkeHHA OT CBOETO CpeAHELO MOOK CHHA 
Ha MHIM@HH 34 BPCMA HAKOMVIeHHH, K CBOerO POZA , pa3SMbIBaHHI0" 
us00paxeHiA. Cpegquee 3HayeHhe NOMA paccedHHA He3SKPAaHHPOBAaH- 
HbIX CTPOUHBIX KaTyIWeK Ha OCH TPYOKH B Ce€KUHH H300paxKeHHA 
Bcero Ha Ba IlOPAAKA MeHbIMe MAKCHMA@/JIbHOrO 3HA4YeHHA B WEHTpe 
OTKMIOHAIOMeH cucTeMbI. [Ip OTCYTCTBHH SKPAHHPOBKH 3VIEKTPOH- 
HOe H30OpaxKeHHe B IVIOCKOCTH MHIWeCHH MOTO ObI CMeINaTbCA Ha 
{BAa-—TDPH 9I@MeHTa CTaHapTHOrO pasowxeHHA. CraTHueckHnit 2*Kee3- 
4b IKPaH OTKJIOHAIOULEH CHCTEMBI HW ,THHAMHYeCKOe” SKPaHHpylo- 
mee JeCHCTBHE MeTA/VIHYeCKUX WHIHHIPOB B Ce€KILMH H300paxKeHHA 
/M@HbIINaIOT MOJIA pacceAHHA. 

Bananne moe paccefHuA Ha paspelmalolly!o CMOCOOHOCTb 
‘CKILMH M306 PaxKeHHA TEMOHCTPHPYeTCA CIC AYIOWIHM MPOCTHIM OMBI- 
‘om. B o6sacTH CeKUHH W300paxKeHHA YCTaHaBJIHBaloT JOMOVJIHM- * 
°@,jbHBIC OTKJIOHAIOWMe KATYUIKU, B KOTOPble NosaloTcA pery.u- 
YYeMBIe TIO pasMaxy ,MHOOOpasHble” MMITyJIbCbl TOKa OT reHepa- 
‘opa pasBepToK. IlomoxeHue JONOAHHTCJIDHEIX KATYWIeK NOLOUpAlOT 
‘AKHM OO6pPa30M, 4TOGHI OHA Mapa MOFJ1a OTKJIOHATb 3/IEKTPOHHOE 
i306paxKeHHe B HalpaBJICHHH CTPOUHOH, a Apyrai—B HalpaBjleHuu 
‘ampoBoH pasBepTKH. IIpH yBeaH4YeHHH pa3Maxa TOKAa B ,CTPOH- 
Ibix“ NONOJHUTCIbHBIX KaTYWIKaxX HaOIOTaeTCA YMeHbINeHHe pa3- 
eIaIOULeH CNOCOGHOCTH TIO BEPTHKAIbHOMY KJIMHY, @ pu yBeuH- 
[(eHHH pa3Maxa TOKA B ,KaApOBLIX“—NO TOPH3OHTabHOMy. Cre- 
[CHb TaleHHA paspellaiouleH cmocoOHOCTH 3a cueT NOAA 
‘ONOJIHHT@JIbHBIX KATYIUeCK 3aBHCHT OT HallpaBJIEHHA TOKA B HX. 
'CM 9TO HalpaBJIeHHe TaKOBO, YTO Oe JOMNOJIHHTCAbHBIX KaTy- 
IeK CK/ATHBaeTCH C MOJIGCM PaCCeHHHA OCHOBHHIX OTKJIOHAIONLUX 
aTYUI€K, TO 3€MeCTHOE CHMKeHHE paspemlaiouleHh cnocoOHocTH 
POHCXOZHT MpH M@HbIUMX 3HAYeCHHAX pa3Maxa TOKA@ B JONOJIHH- 
CJIbHBIIX KATYUIKax, 4eM B CZy4ae, CCIM NOE TONOJIHUTeCIbHbIX 
aTYUICK BLIUHTAeTCA H3 MOA pacCeAHHA OCHOBHBIX, CulenzyeT oT- 
ieTHTb, UTO axe B NMEpBOM cway4yae NoOTepsA pa3.IM4HMOCTH MeJI- 
UX feTaieH UCNHbITATeIbHOH TAOHUbI, COOTBETCTBYIOUIHX OT- 
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MeTKe 600“, T. e. mpHHATOMy CTaHTapTy pa3lOKeHHA, MpOMCXOAUT 
MUlb MPH H€KOTOPOM KOHC4HOM 3Ha4eHHH pa3MaXa TOKa B JoNo.- 
HUTCIDHBIX KaTyIUKaX. OHaKO pH NOBLIMeHHN TpeOoBaHHit K uerT- 
KOCTH T€JI€EBH3HOHHOTO M300paxKeHHA BUIMAHHeE Noner pacces Hua 
OTKIOHAIONIMX KaTyIeK HA PaspeWlalouly!o CNOCO6HOCTh MOKeT 
CTaTb CYILECTBCHHEIM. 

7lii WabHelwero yMeHbIeHHA BAMAHHA Noned paccesHHA MO- 
eT ObITb TIPHMeHeHa ONOAHUTeIbHAA SKpaHuposKa |[JI. 4, 7]. 
OTKOHeHHe B Tome paccesHna OTKJIOHAIOWEH CHCTeEMbI MOKeT 
ObITb KOMMCHCHPOBAaHO 34 CHET OTKJIOHCHUA B Mowe JONOAHUTEb- 
HBIX KATYWICK B OOMACTH CEKUHH H306paxeHHna. Toro6Hoe ycTpon- 
CTBO YNOMHHaeTCH B cTaTbe [JI. 3]. Haxoneu, yBeanuenne cpeltHeit 
CKOPOCTH ABWXKCHHA SICKTPOHOB B CeKIMH u306paxenna TaKxKe 
YMCHbINAaeT BAHAHHE NMOMeH paccesnua. B atom cmpIcae MOTYT ObITb 
HOE3HbI TC MEPb, KOTOPHIe CHOCOOCTBYIOT yMCHbIICHHIO X POMaTH- 
4wecKOH a6eppaun. 


2. TlorenunaibHbli peabed) Ha MHWeHH 


3alaBaaCb BONpOCcoM, B KaKO Mepe MUUIeHB Or paHuynBaer 
paspemlaiolly!io cmOcOOHOCTb cynepoprukona, ceLyer nmpex7e 
BCerO CPaBHHTbh Pa3MEpbl MHUIeHH HM a*deKTUBHOe MoMepeunoe ce- 
WeHHe CHHTEIBAOUlero My4Ka. Muorga cooTnomenue Mexgdy sTuMu 
BEAMYMHAMH MOKET CyINCCTBEHHO ONPeAeATh paspemarollyto cno- 
COOHOCTh Mepezaiomel Tpy6xu [JI. 8]. 

OHakO B Cly4ae OObINHOFO CyMepopTuKoHa 2TO cooTHOMeHHeE 
MOXKCT, MO-BHUAMMOMY, CUHTATBCA YNOBETBOPHTEAbHEIM axKe Mmpt 
HEKOTOPOM NOBbIMeCHHH TpeOoBaHH K YeTKOCTH Te/IEBH3MOHHOFC 
M300paxkeHna. Pa3mMepbl cuuTEIBAaIOIWero nATHA Cylle pOpTHuKoHt 
OUCHCHEI, HaNpHMep, B cTaTbe [JI. 9]. O6bexTom, KoTOpBIii OTO. 
Opaxkaercd Ha MHINeCHH B BUe CUHTEIBAalOMero§ MATHA, CJTY KW" 
SHECb OTBEPCTHE B aNle€pTYPHOH Anadparme mporxexropa. Huamett 


—3 
sToro oTBepcrua —nopanka 3,5-10°° cw. Yeenuuenne coxycu 
pyloueH CHCTeMBI CeKILMH CUMTLIBAHUA—OKOVIO 0,6. Tlapakcnatp 
HO€ H300paxKeHHe OTBEPCTHA AHMET HA MHLIeCHH NOME€PeuHHK NOpaAL 


Ka 2-10" cm, To MpuMepHo B TEICHUy pas MeHbUe BLICOTH pa 
CTpa. ITO HAXOAMTCA B COOTBETCTBHH C 9KCHEPHMEHTAIbHBIMM aH 
HBIMH, MPHBEAeCHHBIMH B CTaTbe [VJ]. 2], rae paspematioutan cnoco6 
HOCTb CCKIMH CYHTBIBAHMA OCHHBAeTCAH BeMYHHOH, oO Kpaline: 
Mepe, He HwxKe 1000 «nHHi. * 


* Paspemratougad cnocoO6HOCTh CeKUMH CUHTbIBAaHHA Ha Kpaax pactpa Moe 
HECKOIBKO CHH)KaTbCA H3-3a abeppalMH CHCTeMbI OTKNOHeHHA, a TakKKe Hz 
34 HapyWeHHA YCIOBHH OpPTOrOHaIbHOrO NagzennA ny4yka Ha MuweHb. YctaHOBK 
Neped MHUICHBIO B CCKUMM CUHTbIBAHHA BbIPABHUBalollei CeTKH CHOCOG6cTBYeT NC 
BBIMeCHHIO PaspelualouleH CNOCOOHOCTH Ha Kpanx. 
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Bowee BaxKHO JIA yueTa BJIMAHHA MHIICHH Ha pa3pellarollylo 
CHOCOOHOCTb CYMEPOPTHKOHA PaCCUHTATh MPH 342aHHOM pacripeze- 
JeHHH 3a8paxzoB rvy6MHy NOTeHWHaAIbHOrTO pewbeda, nepenay no- 
TeHIMala MHMICHH M@XKAY ,CBeTIbIMMH“ H ,TeCMHBIMH“ y4acTKaMu 
-9JI@KTPOHHOTO HM300paxKeHHA. ITOT Mepenad NOTeHWMaIa BIHACT 
Ha CHIrHa/l W300pPaxKeHHA, MOCKOJIbKY 4aCTb 9IEKTPOHHOTO Ny4ka, 
BOSBpAalllalollaicA Ha MepBbl MUHOA, NPOMOLy/IMpoBaHa NOTeH- 
I[MaJIbHbIM PeJIbe@OM MH- | 
IWeHH. 

PacnpemeeHue MOTeH- 
Hata yOOHO xapaKkTepn- 
30BaTb _—, KOS(DCUILMEHTOM 
MOJLY AAILMH “ 


Smane— Paun 
m, =—Luane Pann (6 
Y ? ake ‘ ( ) 


PIC = Pyane — HAHOONbINEee 
3HayeHve MOTeHInata (Ha- 
IpHMep, COOTBETCTByIOMee Puc. 8. K Kian Rai Ha MOBepx- 
EBS OMY. yueCrhy ONT &—-—MAOCKOCTh CETKH; i—i—MAOCKOCTh ,OTPaxKCHHblX" 
CKOH MHDbI), ad © wun Han- 3AaPAA0B, M—M—NAOCKOCTh MHILeCHH 
MeHbIUee. 3a HYy/b NPHHAT 
NOTeHIMa 6O1bWOrO ,HeOCBELWICHHOrO” yuacTKa MUUCH. 
Bux noTeHivaibHoro pembeda, co3faHHOrTO KaKHM-1H6O pac- 
TIpeAeeHHeM 3apaa Ha MHINCHM, HE/Ib3A OTOKACCTBATh C QJIeK- 
TPOHHBIM v306paxKeHvem *. Jlaxe B Cilyuae, KOrMa M@KAY pa3s/n4- 
HbIMH Y4aCTKAMH MHUICHH CyUIeCcTByeT pe3KuHH Mepenmay MIOTHOCTH 
s3apafa, H3MeHeHHe MOTeCHWMaIa MeXLy STHMH yuaCcTKaMU OyeT 
OMMCHIBATbCA HENPePHIBHOH MW1aBHOH KPHBOH. 


IlycTb NMOTHOCTD 3apaya Ha MHWIeHH g (x) H3MeHAeTCA TOJIbKO 
BIOJb OCH X (HaNpHMep, Ip MpoeKTHpoBaHHU ONTHYeCKOH MMPI), 


cocTosmeli 3 “epHHX Mu GeEIx noOvloc. Torga NOTeHWMal Ha T0- 
BePXHOCTH MuuIeHH 9(x) OymeT ONHCHIBAaTBCA C(POPMYIOH, KOTOpAaA 
nowyuaercd M3 M3BeECTHOH CopMyVIbI Wid sorapudMuyeckoro Mo- 
TeHIMala 3apsAxKeHHOH HMTH, CCIM MpOu3sBeCTH HHTerpHpoBaHve No 
NOBEPXHOCTH MHINeHH MH MO MOBEPXHOCTH, Fae paciO1O2%#KeHbI OT- 
PaxKeHHbIe 3apaAbl 





| V (et)? +44? 


e(x)=2 | q@)In— a, (7) 


e 
— oO 


rae d—paccToauve Mex Ly WieHkol u ceTKol (puc. 8). 


* Yka3aHHeM Ha BaXKHOCTb yueTa CBA3H MeXKAy pacipeyetenvem 3apaOB 
Ha MHUIeCHH CyNepOpTHKOHA H NOTeCHIMaIbHbIM peabecOM TPH aHamv3e paooTbt 
ITOH Tpy6Ku aBTop o6a3an B. JI. Tepycy, paccmotpesuemy nNepenay noTenuuaga 
ja TPAMOAMHeEHHOH rpaHuue ,OCBeleHHOrTO* HM ,HeOCBeUeHHOrO“ yudacTKOB, 
| TaKKe H3MCHCHHE MOTCHUHAIOB MPH CUHTHIBAHHH COCeAHeH CTPOKH. 


16 235 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 





Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


Ecin pacipezeeHue 3apa0B Ha MHUIeCHH HeatbHO cooTBeT- 
CTBOBAIO Obl H300PaxKeHHIO ONTHYECKOH MUDPHI, T. €. PaBHOMePHO 
SaPAKEHHbIE MOJOCKH WIHpHHbI 6 YepeNOBaINCb C He3aPAKCHHBIMH 
MOJIOCKAMMW TaKOH Ke WIMPHHBbI, TO 


"elle re 
Hs) VS 
roe f(é)= +N YEH op = [sin (i+ a -+-2 arc tg “4 


Bud, XapakTepucTuKHu m, (=) 


m 
GS moKa3aH Ha puc. 9. Jia Bean- 
uHH 6, CpaBHHMBIX C pa3MepoM 


Q/JIEMeHTa pa3zioxKeHHA (KOrZa 
6 


OTHOWeHHE TF OJIM3KO K eIH- 


Po i } ie 
g3 BRESAl4 HAW), BEMYHHA MM, OKASEIBAeTCA 
NOpAAKa HECKOJIbKHX JCCATHIX, 
B peaibHoM cayuae ,koaddu- 
IHEHT MOAY/IAWHH” pacnpezene- 
_ HWA 3apaAyOB mM, CyYULeCTBeHHO 
MeHbIUe e@HHHIUb HW 3HaueHHA 
eo | | 
‘71.7... 
YCTb, HalNpHMep, MVIOTHOCTb 
Puc. 9. ,Kosdpuynent Monyasunu*  3€PAa Ha NOBEPXHOCTH MUIIeHH 


MOTCHUMaNbHOrTO penpeda AAA sat ABJIACTCA NeEPHOTHYeCKOH PyHK- 
»HH@aIbHOrO” 9eKTPOHHOTO H306pa- “3 
ms Senna non | une KOOpAWHAaT 








m m, Tt Te 
a(x, y)=1— — + — cos — xcos— y. 9 
( y) Z s 2 a b y ( ) 
m, UMeeT 30CCb CMBICA ,KOSPPUUMEHTA MOLyAAHH. pacnpezeje- 
HHA 3apama: 
5 —F 
m= MAKE MUH ; (10) 
Suake 


' -Tlepyoa u3mMeHeHua no KOOPAMHaTe x cocTaBIneT 2a, no 
KOOpanHaTe y papen 2 6b. B-uacrHom cayuae, korga b> oo, 


cH Ser, MEL RC , 
a 1 a by C8 5% (11) 


HTO COOTBETCTBYeT OCHOBHOM rapMoHHKe pa3sIOxKeHHA B pA Dy- 
pbe pacnpee/JleHHA MVIOTHOCTH 3apaya B H30OpaxKeHHH oNnTHYeCKOH 
MHDPbI C UIMPHHOH MO.IOCOK a. 
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Ecin b=a, pacnpeyenenne sapaya (9) cooTBeTcTByeT AByM 
M€PBbIM YWICHaM Pa3/IOMKeHHA B ABOMHOM pad Pypbe ABOAKONepur. 
OAHUeECKOFO paclipeweseHHA MAOTHOCTH 3apana B N306paxeHHy 
,»WaXMATHOrO Nowa". ~ 8 

Tlorenuval B KakOH-1n60 TouKe MUMeHH (Xo, Yo) BEIYHC- 
AACTCA C MOMOWbIO NIPHHUNNAa OTpaxkeHuA 


3 . l 
Xo = ———————————— 
# or Yo) \ {pease 


— Oo — co 


l 


oe a(x, y dx dy. | 12 
V (x= x0)? + — yo)? + 40 | : ; ; 

laa pacueta m, Halo ONPeLeMUTh Oy .0=F (0, 0) # 9 ,,,,=9(4,0), 
noxcTaBind B (12) sHayenua o(x, y) u3 (9) u npousBo_a MHTerpH- 
poBaHue. IIpH HHTerpHpOBaHHH MO2KHO HCHOIb30BaTb H3BECTHHE 
43 TeopHu OecceseBHIx yHKunh [JI. 10] hopmyan 

. ayd e a ae aa 
pen Xe = 2K, (ax); | Ky(8Y 2+ 0%) cosy tdt= 


x2 + y2 


- oO 


Ve+e 








B pe3yipTaTe nmoazyyaem 


b V aro 
® vaxes= 4nd (1 “4 aie rae 1—e 72d an (13) 














2 V Q2 +. b2 
Pan (1) — mee (1 —_ a ab : (14) 
2 V a -f- 62 Hf 
} WACTHOM CJTyyae ,WaxMaTHOrO Non’ (b=a) | 
2V Ind 
(10) mM, ma _ 
Pe = 4nd {1— Te) + “(1 , 15 
V 2nd 
(mn) m.\ ma ao 
oy =4rd{ |1— —|— l1—e a 16 
ary Al en 
YaCTHOM CJly¥ae COCTABCHHOM 43 MOOCOK ONTHYeCKOH MUpHI 
Y—> CO | 
) ; oe | 
tne 4nd (1—S*) 4 ma = 7 (17) 
i s, soaene 
eam =4d (1-7) ma (1 7 . (18) 
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Ecin a <2Qnd(memkue feTaiu), NWoyyaTcA caelyloulMe npu- 
6WKeHHEIe BbIPAKeHHA Ta ,KOaPPHWeHTOB MOLyAnuHH" mm) 


u m™) NOTCHIMa/IbHOrO pembedba ,WlaxXMaTHOTO Ola“ uM ONTHYe- 
CKOM MUPbI, COCTOAWEH 3 MOIOCOK, 


me) pe 2) 
2 V2 md ( 
2 
fjewe =, (20) 
? oats 
| 2nd| 4 
V3 (19) u (20) caenyet, 4To 
Tats (u1) 
= (21) 





l 
ms ~ V 2 


Tak, Ih ONTHYeCKOH MHPbI C IWHPHHOHM MOJOCOK, COOTBETCT- 
ByIOULHX OTMeTKe ,600“ ucnbITaTeIbHOK TAOAMUE, mY) Oy eT UMETb 


TaKOM Ke MOPANOK, KaK MpW TOM Ke 3HaYeHHH MM, BeJIMUMHA me 


a ,WaxMaTHOrO moja“ CO CTOPOHOH KBapaTOB B V2 pa: 
6olbluel, T. @. COOTBETCTBYIOWIUX MpHMepHo oTMeTKe ,400“ McmEI- 
TAaTeIbHOH Ta6anun. Hao y4ectTb, 4TO BCencTBHe adeppallut 
CeEKUMH . H300paxKeHHA BeJIMUMHA MM, WIA ,WaxXMaTHOTO NOA” cc 
CTOpOoHOH KBagpatTa @ 6yAeT MeHbUIe, YM IA MHPbI, COCTABJICH 
HOH M3 MOMOCOK TakKOH 2#%Ke WHMpPHHbI. MOxHO OMKUMATb, UTO 3Ha 
yeHHe paspellaoule cnoco6HOCTH TpyOKH, OMpeseeHHOe 
VCHBITATCIBHOH Ta6HUe THMa ,WaXMATHOrO NOAA“, OKawKeTCA 3a 
MCTHO M@HbIIe, 4eM TO, KOTOpOe ompezeweHO MO MUpe, COCTOH 
wet H3 MOTOCOK. STO AeicTBUTeIbHO HAaOMOMAeTCA Ha ONBITE. 
Utak, noTeHuvaa TOTO WIM HHOTO 3/IEMeHTa MHUICHH Cylect 
BeHHO ONpeeneTCA HE TOMbKO 34PANOM STOFO SJIEMCHTA, HO : 
3apaaMH, HAXOJAUIMMHMCA Ha COCeTHHX yUacTKax. C apyrou ctc 
POH], QICKTPOHHBI Jly4, H3Me€HAA 3apaA Ha TOM HIM HHOM 9dJIC 
MeHTe MMIUICHH, H3MCHAeCT MOTCHIHA HE TOJbKO 9TOFO 3/IEMCHTé 


a 
HO HW HOTeHIMaT cocemHHx yuacTKOB. UemM MeHbUIe OTHOIIEHHE ie 
T. @. OTHOWCHHE pa3sMepa QIEMECHTA K PaCCTOAHHIO MK Ay CeTKe 


H IWICHKOM, TeM MeHbIUIe ,ryOHHa MOJYAWMM" NOTCHIMAIbHO! 
peipeda H TEM MeHbINe CHrHa M300paxeHHA COOTBETCTBYIOUIr 


M@JIKHX eTaleH.* 


* Oynako HalO MMeTb B BHMXy, YTO 34BMCHMOCTb CHIHada OT PyOHHBI © 
TeHUWaIbHOrO penbeda cyurecTBeHHO HeAMHeHHa. IIpamylo CBA3b M@XKAY KPHB 
MH AAA Mm, YaCTOTHOH XapaKTepHCTHKOM CeKWMH CUHTbIBAHHA ,yCTaHOBHT 


yuaetca. 
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Otciona cienyeT, 4uTO addexrusHoh mMepo noBEmeHna pa3- 
pemlaiomen CMOCOG6HOCTH CYyNMePOpTHKOHa sABIAeTCH yBemMueHHe 
paOoueH mopepxHocTH MumeHH. Crenyer nOqYepKHYTb, 4TO 9TO 
NOJ€3HO TeaTb HE CTOAbKO JVI) YBEHYCHHA OTHOIMCHHA BBICOTHI 
Kapa A K addeKTuBHOMy MonepeynuKy Qr, cunTEIBaIOLero NATHA 
CYM€pOpTHKOHa, Kak MHOra MOAaraloT [JI. 8], CKOAbKO QaA yBe- 


a 
JIMYCHHA OTHOIMeCHHA “jy 2 CAeAOBaTeIbHO, IIa yBeM4YeHHA OTHO- 
CHTCIbHOH TVIYOMHEI MOTeHIMaIbHOrO pesmbeda, WIA yMeHbUIeHHA 


‘BAMSAHHA 3apAda TOFO HAH MHOFO 3JIEMeHTA Ha MOTeHILMA cocel- 
Hero 3/€MeCHTa H JIA YMCHbUICHHA pacTeKaHHnA 3apaya. 





C00 400 600 800 . $000 1200 - 
YuCNO NUAUU 


Puc. 10, Uacrotnaa xapaktepuctuka cynepopruKona 
C YBeRHYCHHOH MuWeHbIO [J]. 1] 


a. i 
YBeMYCHHE — 3a CUeCT Ma/IbHeHWerO YMeHbINeHHA paccTos- 


IM MOK Ty CETKOH UW MIeCHKOM OrpanHHyueno. TIlpu Mavbix 3HaueHuaAx 
2 HAYHHaeT 3AMETHO CKa3bIBaTbCA CTpyKTypa CeTKH HM He nowy - 
Ta€TCH MeA€MOrO YBeHYCHHA CMKOCTH HAKONUTebHOTO 92VIe- 
fCHTA. 

» Bospacranwe curnata u3z06paxeHun c MeaKUX jeTanell, T. e. 
lOBDIMNEHHE paspellaiouleH CMOCOOHOCTH CyNepopTHKOHa MpH yBe- 
(H4CHHH Pa3MeCPOB MHWeHH, HaO0O,atocb Ha onbite. B uacr- 
lOCTH, IPH YBeJIMUeHHH MaMeTpa paOouel noBepxHOcTH MUIMeHH 
‘a TpeTb NO CpaBHEHHIO C OOBIYHO HCNO/b3yeMOM CHrHad M306pa-: 
<€HHA MOIOCOK ONTHYCCKOH MUPH, COOTBETCTBYIOWHX OTMETKe ,600* 
CNbITATCIbHOH TaOJIMUbl, BO3pacTal B zBa—rTpu pasa. U3secruo 
ake, 4TO B COOOMWEHHAX O OO/IbUIOM CTY AMHHOM CyNepOpTukKoue, 


HaMeTp MMINeHH KOTOporo npuMepHo B 3 pas Gombue, ueM 


OOBINHOrO CYNePpOpTHKOHAa, yKa3bIBaeTCA Ha 3aMeTHO yBe.IM 4HB- 
Tytoch paspelalouly!o CnocoOuocTb Tpy6Ku. Ha puc. 10 noKasana 
ACTOTHAA XapaKTepHCTHKa TpyOKu TaKoro Tuna [JI. 1]. ae 

[[pu pacuere noTeHiuatbHoro pebeca pacnpememenne 3apsana 
THTAIOCb 3aJaHHbIM, HEW3MCHHBIM BO BpemMeHn. B jelictBuTeb- 
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HOCTH 3€Pp KaXKAOTO 3JICEMCHTA MHUICHH He OCTaeTCH NOCTOAH- 
HBIM B TeyeHHe epHona Kanpa. M3MeHenne OTHOCHTeAbHOKM ry- 
6HHbI MOTeCHUMAaIbHOrO pebeda B XOZ€ HAKONMCHHA H pacTeKaHHsA 
3apagwa OblIO paccunTaHo B cTaTbe {[JI.2]. SaBucumocTs ,Koapou- 
WHeHTAa MOJYJIAWHH“ MNOTeHIWHAIbHOrO pebeda OT S6espasmMepHoro 
nmapaMeTpa, BKlo0uaIolero BpeMA, MpoTeKmee C HaWala HakoOMe- 
HHA, @MKOCTb CHCTeMbI CeTKa—IeHKa C, MpHXOMAUlyloca Ha enn - 
HHIy MOBepXHOCTH MUHIIeCHH, ,MpOA0bHOe COMNpOTHBAeHHe” 
mWeHKH R Ha eMHULY noBepxHOCTH* H WHPHHy MowocoK 46 aIeK- 
TPOHHOFO M306paxKeHHA ONTHYeECKOMH MHPH, MOKasaHa Ha pxc. 11. 
SHa4veHHA p MOFyT H3Me- 
HATBCA B Upenentax oT 10! 
no 10!? om-cm (cM., Halpu- 
mMep, [JI]. 11]). Beauuuna R 
TPYAHO ToAmaeTca onpesee- 
HHO, BCJI@ACTBHe pa3/IM4HA 
M@XKAY YIC@JIbHEIM COMPOTHB- 
JIGHHEM TIOJYIpOBOJHAKOBOTO 
cTeKa, H3 KOTOpOTO clemaHa 
MWIGHKa, WH TOHKOH IMVICHKH, 
noyBeprmerncn TemMnepatyp- 
60 25 0 HOH OOpa6oTKe Mpu H3roTo- 
Puc. 11. pein MOytaunHH* no- BJIe@HHH. Kpome Toro, Heompe- 
TEHIMaIbHOTO pelbeda MpH yyeTe pa- ese@HHbIM OO6pa30M H3MeHACT- 
CTEKAHHA 3apaqa (MO NaHHbIM cTaTbH[JI.2]) og ,MOBEpxXHOCTHOe* compo- 
THBJICHHE B 3aBHCHMOCTH OT 

yCOBHH TeXHOOrHYecKOH OOpaOoTKH NMOBePXHOCTH B Mpowecce 
H3rOTOBIeHHA cboTOoKaTOAa. B uacTHOCTH, H3OBITOK We3HA Ha M0- 
BEPXHOCTH IVICHKH MOKET CYULECTBEHHO YBeJIMUHTb ee MpOBOAH- 
MOCTb WH a.Ke MPHBeCTH K 3HA4HTEIbHOH NMoTepe paspelllarouler 





Cnoco6HOCTH. 

B xauecTBe mpumMepa eseaa ee MpakTHIeCKH BOSMO2KHEIE 
cayuah, Korfa p=2:- 10""¢ = 0,15 cu’, dy=5-107*cm, t= 
—0,04 cex., 8=3,3-107° ca. edhe m., 6y ner TIpH 93TOM M10; 
painka 0,3. 


Jia MOBLIINGHHA paspellalouleH CNOCOOHOCTH 3a CYCT yMeHb- 
WeHHA pacTeKaHHA 3apsaya HyXHO Mpexyze BCcero He AOMycKaT 
YMCHbINCHHA Y@IbHOTO COMPOTHBICHHA MIe€HKH Oosee, 4eM 9TC 
HeEOOXOAMMO JIA O6eCNe4eHHA pa3PpATKH MHIIeCHH, a TaKM«Ke, MC 
BO3MO}KHOCTH, YM@HbIUAaTb H3ObITOUHYIO MOBEPXHOCTHYIO MIpOBOLH 
MOCTb IWIeHKH. YBemMueHve paboueH MOBeEPXHOCTH MHIJeHH B 9TON 
CMBICI€, KaK yoKe YKa3bIBaJlOCb, TaK2Ke NOe3HO. 


* Eciw HET JONOIHHTCAbHOM ,TOBEPXHOCTHOH“ MpOBORHMOCTH MAeCHKH, T 


R= rz re p — yHeabHoe COompoTHBAeHHe, do — TOALIMHA MICHKH. 
0 
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3. QieKTPOHHOONTHYECKOe MACHITAOHPOBaHHe B CyNepopTHKOHe 
HW Nepewaya MeAKHX LeTajen 


Paspemlaloulad CMOCOOHOCTb Te/I€BH3HOHHOH CHCTEMBI OrpaHi- 
ueHa He TOJbKO pa3pemlalomleh CNOCOOHOCTbIO Mepezaioulen TpyOKH,. 
HO H paspellaiouleH CMOCOOHOCTbIO NpHeMHOH. TpyOKH H MOmoOcon 
yuacTOoT KaHaa cBa3H. TlosTOMy AIA 3HAaUHTeIbHOrO MOBbILICHHA 
Pa3s/IHUMMOCTH MeJIKUX MeTaeH OObEKTA NPUXOANTCA YBC/IMYMBAT: 
MacuiTa® TeAeBU3HOHHOTO H306paxKeHus. STO MOXKeT ObITb CAe- 
JlaHO H@ TOJbKO HepeMelleHHeM KaMepbl (,Hae3a“), He TOJIbKO' 
ONTHUeCKHMH CpeCTBaMH (CMeHa OObEKTHBA, MPHMCHEHHE Bapla- 
(boKabHErx O6beKTHBOB [JI. 12]), HO HW 9eCKTPOHHONTHYCCKUM Me- 
TOMOM, 34 CU€T H3MCHCHHA YBEVIH- 
YeHHA CeKIMK H300paxKeHHa.* 

JACKTPOHHOONTHYeECKHA MeTOT 
M3MeCHeEHHA MACUITAOa TeJIEBH3HOH- 
HOrTO W306paxKeHHA, Ha3bIBaeMbIi 
uHOrya 9/IEKT POHHOONTHYECKHM 
MacuTa6upoBaHueM, Obl NpHMeHeH 
B cynepukonockone [JI. 13, 14]. Puc. 12. Cxema @oKyCHpOBKH B Mar- 

Tia OCyULeCTBICHHA 3/IEKTPOH- HHTHOM 9CKTPOHHOONTHYECKON CH- 
HOONTHNeCKOrO Maciita6upoBanua CTeMe Ses Nopopota usobpakenus, 
B cymepopTuKoHe TpebyeTcaA Co3- 
aTb MA@PHHTHY!O 9/IEKTPOHHOONTHYeCKYIO CHCTeMy C MepeMeHHbIM 
yBeIH4eHHeM H 6e3 MOBOPOTa 9/1EKTPOHHOTO W300paxKeHHA OTHO- 
CHT@IbHO ONTHYUeCKOrO H3806paxKeHHA Ha PoTOKATOLe. TI pHHuunbl 
NOCTpOeHHA WH pacueTa TaKOM CHCTEMBI JaHbl B CTAaTbe (JI. 15]. 

Jina w3MeHeHua yBeHueHHA 6e3 NOBOPOTAa us00paxKeHHA 1O- 
CTaTOUHO MepepacnpeAeATh 9IEKTPHYECKOe MH MArHUTHOE NOMA TAK, 
UTOOLI OCHOBHEIG TpaeKTOPHH (AIA KOTOPbIX MOCKOCTb @OTOKa~ 
TOMA CAYKUT HOPMA/IbHOM MAOCKOCTbIO) OCTAaBaAHCb Obl NO BO3- 
MOSKHOCTH 6/1W2Ke K CHJIOBLIM JIMHHAM M@rHHTHOTO MOA. OCHOBHEIE’ 
TpaeKTOPHH MPH 9TOM HMAYT TaK, Kak eCIM Obl MarHUTHOe NOC 
OTCYTCTBOBAIO, a eHCTBOBAO TOABKO S/IEKTPHYECKOE MOE. Poub: 
MA@rHHTHOTO MOA B 9TOM Cyyae CBOAHTCA K POKYCHPOBKe 3Ie~ 
MCHTAPHHIX MyYKOB Ha COOTBETCTBYIOLJHX OCHOBHBIX TPaeKTOPHAX. 
(puc. 12). | 

IIpH mepexogze OT MeHbIIHX yBeM4eHHA K OOJbIIHM ClenyeT 
H3MCHATh SeKTpHuecKoe MOe HM MarHHTHOe MOIe TaK, U4TOObI 
OCHOBHLI€ TpaeKTOPHH HM CHJIOBbIe JIMHHH MarHHTHOFO NOAA UII 
oT (poTOKaTOaZa K MHWeHH BCe OOee pacxOMAWIMMCA MyKOM. 
2TroroO MOKHO JOOUTbCA, YBeH4HBaA MOTeHWHal Ha YCKOPAIOWeM 
QIEKTpOLe H, COOTBETCTBCHHO, HaMpAKCHHOCTb MAarHHTHOTO NOVA 
y orokaToza (mocteqHIOIO—C TMOMOUIbIO AONOAHHTebHOM Ka- 


pomoKxamog 
MuweHe 


* ViapecTreH TakoKe MeTOL ,Q@KaTHA pacTpa“ Nepeyaiweh TpyO6Ku, HO eMy 
NpHCYULH HEKOTOPbIe MpHHUMNMaIbHbIe HEOCTATKH: ,,BbIrOpaHHe", HH ,yTOMAC- 
nue“, MHWIeHH, ObICTpoe MakeHHe CHrHawa MO Mepe CHKATHA PacTpa, CHMKEHHE 
paspemlalolleH CNOCOOHOCTH MPH SHaYHTCABHOM CHKATHH pacTpa. 
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TYIWKH, YCTaHOBJIeHHOH Ha TOpLe doxycupyiomer KaTylWiKu). Tak 
KaK MOKET NOTPeOOBATbCA 3HAUHTEIBHOR JIOKabHOe ycHJIeHne 
MarHHTHOrO TOId y doKaTowa (B TO 2*xe BpeMA CYUJECTBEHHOe H3- 
MCHCHHE M@rHHTHOrO NOAA y MHINeHH HeONyCTHMO), Mowe pac- 
‘CEAHHA = TOPHOBOH KaTYIUIKH OJDKHO ObITb, 110 BO3MO)KHOCTH, 
MeHblle. C stoi wezbio AONOJHHTEIBHYIO TOPWOByIO KaTyLUKy 
‘CHAOKAIOT MaFHHTONpOBOOM, a BHYTPe@HHHH JMaMeTp €e yMeHb- 
WaioT AO HeEOOXOZHMOH BeAHUNHI, UTOORI IIPONYCTHTb CBeTOBOK 
NOTOK Ha PoroKaTon (puc. 13), 

Ha mpaktTuke mocrosucrso OPHeHTalMH H300paxKeHHA MOXET | 
‘OBITh MOYYeHO C ROCTAaTOUHOH TOYHOCTbIO H B TOM C.Jlyuae, Kora 


4 7 
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Puc. 13. Cxema anextponnoontuse- Puc. 14, Cxema cboxycuposku 
CKOH CHCTEMBI MacuITa6upoBaHna BTOpOrO H306paxKeHHA 
4—otoxatoa; 2—unannap MHUeCHH; 3—ycKo- FIyHKTHpOM NOKasaHa mnaocKocTB npomexy- 
PAIOWHK S1EKTPOL,4—okycupyloulaa KaTyUI- TOYHOTO H306paxKeHuA 


Ka, O—~MarHHTONpoBor, 6—ONOAHHTeABHARA 
KaTyluka, 7—(pokycupyiownit 9AEKTPOR 


‘CHIOBBIC JIMHHH HE COBMalaloT C OCHOBHBIMH TPpae€KTOPHAMH, XOTA 
M OJIM3KM K HuM. IIpn 9Tom KPYUeCHHE TPaeKTOPHH, BOSMOXHOe Ha 
OHOM Y4ACTKe, MOXKET ObITh KOMMeHCHPOBAHO MI POTHBOMOJ102K HbIM 
MO 3HaKy Kpy4eHHeM Ha Apyrom yuacrke. Hagzo takxe uMeTh 
B BUHAY, 4TO pH HOMHMHAbHEIX YCIOBHAX pa6OTh! TPpy6KH H30- 
OpaxkeHHe Ha MHINe€HH MOKeT ObITh BCe xe NOBEPHYTO Ha He- 
CKObKO TpayCOB OTHOCHT@/IbHO oOnTHYecKOrO W300paxKeHHA Ha 
@oTokaToze, Tak 4TO H pH 6oabmNX YBeMYCHHAX YrOW TOBO- 
POTa AO/DKeCH COXPaHATbCH HEH3MECHHBIM, UTOOLI He MPOHCXOAMIT 
HOBOPOT TeJIEBH3HOHHOTO H306paxKeHHA. | 

OHakO AIA CO3qaHHA BEICOKOKaYeCTBeHHOL CHCTEMBI Mac- 
MWTaOMpOBaHuA Ceayer crpemuTECa K OG6eCTeUeHHIO COBNaeHHA 
‘OCHOBHBIX TPa€KTOPHH WM CHJOBBIX MA@PHHTHBIX JMHHE, Tak Kak TIpu 
STOM MOKHO OMKNTATb YMeHbIIeHHA aOeppaunit. Oco6beHHO BaxKHO 
AOOMTbCA COBNATeHHA B OO6MACTH BOH3H (oToKaToLa, rae cKo- 
POCTH 3JIEKTPOHOB OTHOCHTeC/IbHO H@BEVIHKH. . 

ITpakruyecKkw HeEOOXOZMMBIe TOKH H HallpaAxKeCHHA HaXOZATCA H3 
‘ONbITa M€TOOM MOC/IELOBATeJIbHEIX MNpHOWKeHHH, WpHuemM Ma- 
‘CUITaO 3a2aeTCA TOKOM 4epe3 TOPUOBYIO CEKIHIO, NOBOPOT ucHpa- 
BIACTCH B OCHOBHOM IIOA60POM MNOTeHIIMaa Ha yCKOPAIOMeM 
QHEKTPOLE, POKYCHPOBKA H300paxKeHHA—NOA6OpOM HalpsxKeHHA 
Mex Ay POTOKATOAOM H MHINeHbIO. Kpome Toro, IpHxognHTca Bcaer- 
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CTBHE HEKOTOPOrO BAMAHHA NOAA pacceAHHA TOPHOBOH KaTyWKH 
Ha CUHTBIBAIOIUM My4OK H3MCHATD NOTeHUMa Ha POKYCHPyIOUleM 
QVIEKTPOTe. 

Ecan Tpe6yeTca mucKpeTHoe yABOeCHHE MacuiTa6a, NpeANOUTH- 
TebHee epexOANTb Ha MOKyCHPOBKy BTOpOrO n306paxeHHA 
(puc. 14), Tak KaK MpH 3TOM HalipsxKeHHe Mex Ly (—pOTOKAaTOJOM H 
MHUICHbIO OCTAeTCA OJIM3KHM K HOMMHabHOMy. HeoOxoOAuMble H3- 
MeHEHHA TOKA TOPWOBON KaTyYWIKH, NOTeHUMa/a (poToKaTOya, yCKO- 
paomero Hu doKycupylowlero IJIEKTPOAOB OTHOCHT@JIbBHO MHLUIeCHH 


V Mg 


TTT yh Oo 
ee 










soit | Ave 140 
120} 
ie Vym {00 
80 
40040 
60 
200\20 40 
20 
TIE EAE 18 80 82 y 3 
S214 16 18 20 2 10 12 14 18 18 20 22 24M 
Puc. 15. Xapaktep H3MeHeHHA Puc. 16. H3menenve CHrHala H30- 
TOKa vepe3 TOPLOByW Ka- 6paxkeHHA MeAKUX WeTateH B 3aBi- 
TyuKy J7, NOTEHWHAIOB Ha CHMOCTH OT MacuiTa6a 
doToKaTore V ba yCKOpsio- Bepxuas KpHsad MNoKa3sbipaeT H3IMeHeHHe 
2 CHrHaja OT KpyNHbIX ZeTaneH Npu MacuiTa- 
WeM SeKTPOAe V vat M (bo 6upopannn. UWncaa NpH ApyrHxX KpHBbIx MO- 
KYCHPYIOLIIEM d7eKTpPOre Via Ka3biBaloT, KAKOM OTMETKE HCMbITATeAbHOH 
OTHOCHTC€AbHO MHUICHH B 3a- TAOAMIbI OHH COOTBETCTBYIOT (4HC10 JIMHHE) 


BHCHMOCTH OT MacuiTa6a M 


OcyulecTBAAIOTCA MyTeM OJHOTO TMepeKOYeHHA, las mi1aBpHoro 
U3MCHCHHA MaCIITaGa STH We BIEKTPHYeECKHE NapaMeTPH TO/KHbL 
H3MCHATbCA NO KPHBEIM, BHA KOTOPHIX 3aBHCHT OT KOHCTPYKUHH 
CHCTEME] MACIUTAOHpOBaHHA VM MOIOKeCHHA KAaTYWIeK OTHOCHTE/IbHO 
TpyOkH. XapaKTep 8THX KPHBbIX AAA OAHOTO yacTHOoro cly4aa 
moKa3saH Ha puc. 1d 

Cryuai M=1 cooTperTcTByeT HOMMHa/IbHOMY H306paxKeHHI0. 
TlyHKTHpOM NOKa3aHbl OPHEHTHPOBOUHHIC AONYCKH Ha 3HAUCHHA COOT- 
BETCTBYIOIMMX MapaMeTpoOB, HeOOXOHMEIE, yTOObI paspellaiollad 
cnoco6HOCTh He CHWKamacb 6Gomee uem Ha 100 aHMHHM MO CpaBHe- 
‘HMIO C OMNTHM4JIbHOH. 

IIpH H3MeHeHHH yBe/IM4eHHA CHCTEMBI NepeHoca (pOTOTOK, MIpH- 
XOUAIMHHCA Ha QICMEHT H300paxKeHHA, NawaeT MPOMOPUMOHAaIbHO 
HCHOMb3YeMOH MIOWAIN PoTOKAToNa. OwHako BCICACTBHE CH/IbHO 
BEIPAKCHHOM HEAMHEHHOCTH XapaKTePHCTHKH CBeT— CHT Hal cynep- 
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OPTHKOHA Mae€Hve CHrHada pH MaCUITAaGHPOBaHHH OTHOCHTeAbHO 
mao. IlpH pa6ouei ocBemenHocTu Ha oToKaTose u y BeJIHYeHHH 
MaCliTa6a B Ba pasa CHrHal OT KPYHHbIX OObEKTOB OOBUHO 
nanaeT Ha 20-30%. B TO xe BpeMa CHrHa OT MeAKUX neTaleli 
W300paxKeHHA 3aMeTHO pacTeT C yBeHUeHHeM MacuITaba (puc. 16). 

Takum O6pa30M, Mp u3MeHeHMM yraa 3PCHHAH KAMepbI MeTO- 
AOM SICKTPOHHOONTHYeCKOrO MaCIITaOHpOBAaHHA ymaeTca cyulect- 
BEHHO YBCJIMMHTb Pa3IM4YMMOCTb MEVIKUX eTateh OObeKtTa. Cuenyer 
OTMCTHTb BOSMOXKHOCTb YMECHBIICHHA XPOMATHYeCKOM abeppalun 
CEKIMM H300paxeHHA TIpH MaCWITaOMpoBaHHH, a TaKxe y MEHbIe- 











‘J 
Bees were Be Sena s cen ene ehtee mee 
: (AAAS EIT tt tt it tt a © sean i 
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ma| i ; 






Puc. 17, Cxema yQaAMHeHHOH ceKUMH H300paxkenna 


J—oTokaToa; 2—muuleHb; 3—ycKopsiomnit 9AeKTpoOR; 4— 
cbokycupyioulan KaTyuwiKa; S—zonoANNTeAbHaS KaTylUKa; 
6—-MarHuTonposoa; 7—cbokycupymunh SEKTPOR 


HH BAHAHHA NOAA PacceAHHA OTKIOHAIOWeH CHCTeMBI BCAeACTBHe 
YBeJHYeCHHA HallpAxKeHHOCTH Moen. 

TlonsitkH NOy4aHTb B O6BIUHOM CYN€POPTHKOHE H3MeHeHHE 
MacuiTa6a u306paxeHHA B OOee IWHPOKHX mpetetax, yemM B 2— 
2,9 pa3a, 3aTPYAHeHBI TEM OOCTOATeEABCTBOM, 4TO Move pacceaAHua 
TOPIOBOH KaTyWIKH IpHoOpeTaer 3aMeTHyIO BeHYHHY B o61acTu 
MHIICHH. OTO NPMBOAUT K CxKATHIO pacTpa nepezaioweh TpyOku uw 
K HapyUIeHHlO yCIOBHA OPTOrOHaIbHOrO NaeHHA C4UUTHIBAIOWLerO 
nyuka. Kpome toro, Bo3pacraeT KpuBu3Ha noas. Jlanbuelimee 
yBeuyenHe MacuiTa6a MOxeT ObITh NOyYeHO 3a cueT y IMHe- 
HHA CeKIMH H300paKeHua. Ha puc. 17 cxematTuuecku moKasana 
TaKaH CeKUHA H300PaxKeHHA, NO3BOJIMBIMAA H3MeHATD MactuTab 
B OTHOWeHHH O:1 6e3 NOBOpoTa n306paxeunna. 


S3akJlO4eHHe 


OTHOCHTeIbHOe 3Ha¥eHHe Toro MM HHOrO (pakTopa, orpanuyn- 
Balolero Paspellalollly!o CNOCOOHOCTh CYMepOpTHKOHAa, HE TOIbKO 
MOKET HSMCHATBCH OT OJHOM MOZMDUKANHM 9gTOH Nepexaouer 
TpyOKH K Apyrov, HO u 6BITb COBePINCHHO Pa3/IHYHbIM IIA pa3- 
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HbIX 9K3CMIVIAPOB OJMHAKOBOH KOHCTPyYKUHH. OmHako wWesmeco- 
O6pa3HO BLIJeIHTb HEKOTOPble PaKTOPH, CYULECTBEHHO BJIMAIOWIMe 
Ha Ppa3IM4HMOCTb M@JIKHX WeTaseH. 

Tak, BeCbMa Ba2%KHO YUUNTHIBaTb pa3svIH4He M@EXKAY ,3apATHBIM 
peabedom“ HW MOTCHIMAIbHBIM pebedom, OnicTpoe yMeHbINeHHe 
ryOWHb! NOTeEHUMAIbHOrO peabeda Ha MHUICHH Mp yMeHbINeHHH 
€MKOCTH, INpHxOAAWelicA Ha BIeEMeHT H300paxKeHHA. ITA EMKOCTD, 
Hapany C MPOBOAMMOCTbIO MIeHKH, ONpesemneT M ,pacTekaHHe” 
3apaga, TAKKE MpHBOLAMee K CHHKCHHIO NOTCHIMAIbHOrO pesbeda. 
Bowbwioe 3HaYeHHeE HMEIOT OWHOKH H300PaKeHHA B CEKIIMM lepe- 
Hoca, B OCOOeHHOCTH XpOMaTH4eCKaA abeppalluA U_ ,pa3MbITHe™ 
39/I@KTPOHHOTO M300paxKeHHA BCJIENCTBHe BJIMAHHA NOeH pacces- 
HHA OTK/IOHAIOWeH CHCTeEMBI. XOTA 3HAYCHHA XPOMATHYeCKON abep- 
pauHu, nNomyueHHble B cTaTpAx [JI. 2] u [JI. 5], oxa3npaiorca, 
Kak DOATBepxKaeT Ooee TOUHHH pacueT, CH/IbHO 3aBbIIICHHBIMH, 
Bce Ke 9Ta abeppallHaA OCTaeTCA OJHHM H3 3aMeTHBIX (PaKkTOPOB, 
ONpeTeIAIOWINX Paspellalollly!loO CMOCOOHOCTh CyNepOpTHKOHa. 

IdekTHBHHIM MeTOJOM MOBBIMNeHHA paspellaiomeh cmoco6- 
HOCTH CYMe€pOpTHKOHA ABAAeTCA yBeHYeHHe padoueh NOBepXxXHOCTH 
MHINJ€HH TIpH MpexXHeEM pa3Mepe ONTHYeCKOTO H300paxKeHHA Ha 
poroxaTone. Iipx 8TOM BO3pacTaeT eEMKOCTb, NPHXOAAWaACA Ha 
WIEMCHT H300PaxKeHHA HA MUINeHH, HW, CICLOBATeIbHO, CTAHOBUTCA 
sary6.xe“ MOTeHIHaIbHbIH pejlbed MpH 3a7aHHOM pacipeyeeHHu 
3APANOB, @ TaK2KE YMECHbIUAeTCA BIMAHHE pacTeKaHHA 3apAOB. 
‘TOCKOJIbKY YBeJIMYeHHE BIEKTPOHHOONTHYECKOH CHCTEMBI MepeHoca 
lOJKHO ObITb TPH 3TOM OO.IbIIe, YEM B OOLIUHOM CyYMePOPTHKOHE, 
[ANPpAXKeCHHOCTb MAFHATHOTO NOIA B OGsacTH (OTOKAaTOa MOJDKHA 
IbITb YBEIM4eCHa, HANPHMep, C MOMOLIbIO CEKILMOHHPOBaHHA Ha- 
{OTKH HW BBEACHHA AONOJHHTeCJIbHOTO MarHHTompoBona. Bo3spacter 
peqHee 3HAYUeHHE HANPAKeCHHOCTH MALHHTHOTO UH BIEKTPHYeCKOrO 
[OleH, BCI€XCTBHe 4YeErO ONHOBPeCMCHHO YMEHbIIHTCH XpOMAaTHUe- 
Kan adeppaluA H BAHAHHE MOMeH pacCeAHHA OTKIOHAIOULEH CH- 
TeMbI. HeKOTOPHIN BHIMIPHILI B Paspellaioueh CNOCOOHOCTH MOXKET 
BITb MOYYeH YKE MPH CpaBHHTeIbHO HeOOMbIIOM H3MeHeCHHH 
aOoueH MOBePpXHOCTH MHUICHH,—HaMmpuMep, ecH OT MmpexHerO 
BeIMYeHHA CeKWMM MepeHoca (0,8—O0,85) nepelitu K eAHHHYHOMY 
BEJIM4CHHIO, CO324B NpaKTHYeCKH OJHOPOAHbIe NOMA B CeKIMH 
epeHoca. Bo3MO2%KHOCTH yJIydIWeHHA paspemaionmleh cnoco6HocTH 
1 CUeCT YMCHbIICHHA MOeH paCCeAHHA OTKJOHAIOWeEH CHCTeMBI, 

TaK Ke 3a CYeT O6eCMe4eHHA OPTOFOHAIbHOCTH CUHTbIBaIOMLero 
yuKa K MHINeCHH JO/2KHbI ObITb PAaCCMOTPeHHI OTCJIbHO. 

CyljecTBeHHOe, B WHPOKHX npesenax, yAyullenve nepexayn 
QIKHX eTaieH pH 3afaHHOH MONOCe 4YaCTOT KaHada CBA3H 
O«KeT ObITh QOCTHFHYTO 3a CYeT YMCHbIICHHA YIvia 3peHHA Teve- 
i3HOHHOH K@Mepbl 9/JIEKTPOHHOOMTHYeCKHM MeTOZOM. Jlaa 9TOrO 
‘KIMA H300paxKeHHA CYNeCPOPTHKOHA OVOKHaA ObITb MpeBpaujena 

QIEKTPOHHOONTHYeCKYIO CHCTeEMy:- C NEPeCMEHHLIM yBeIH4eHHeM UH 
‘3 MOBOpOTa H300paxKeHHA. 
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B 3aK10ueHHe aBTOP BbIPaxKaeT Mpu3HATebHOCTD JI. J. Axce- 
Hopoh, B. II. Axpemuesy, [T. T. Touuapopot u M. TI. Mapxo- 
BHYY, MpOBOAHBIIMM H3MepeHHa, H. B. JlyHaescxo u C. A. Llhy- 
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TpyOxu, a tTakxe b. 9. bonmtreaty u A. A. MoctoscKomy 3a: 
NOJIE3HbIC COBETH H OOCYKCHHE Pe3YJIbTATOB. ? 
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, Hue. A. IT, Anzagopos 


O TPEXNOTEHLLMAJIbBHOM PE)KHME PABOTBI 
I'PHEMHbIX TPYBOK THIA «XPOMATPOH»! 


B cratbe paccMoTpeHbl npesenbl mpumenenna ABYXNOTeEHUHaMbHOFO pe- 
*KUMA paboTel Tpy6ok THNa «XpOMaTPOH> H OnpCAeCNeH ONTHMabHbIH Tpexno- 
TCHUHAJbHBIM PeXKNM, TPH KOTOPOM HeNnocTOAHCTBO WAaroR CNCAOB 3JICKTPOI- 
HOrO MywKa Ha Pa3AWuHbIX YuaCTKaX SKPaHa MNHHMasbHO. HMecnegopana 
BOSMOMHOCTh peryMHpOBaHHA Wara CMeAOB MyykKa MOR6GOpoM NOTeHLHAaAbHOTO 

- P&KHMA C Y¥eTOM YCAOBHK okycupoBKu. 


I. HWpegeast npuMenenusa AByxnorenuuabHoro pexkuma 


B npeabiayuelt ctatee [JI. 1] 6pm uccneqoBanbl YC/JOBHA pa3- 
ACNCHHA UBETOB B TpyOKe THNa «XpoMaTPOH» pH AByXNOTeHUMaJIb- 
HOM PCeKUME, T. €. KOrAa NOTeHUHA O6oJOUKH Tpy6Ku U; papen 
abPekTHBHOMY NoTeHMaJy (boxycupyroueh cetkh Ug. B atom 
CTydae HM€eT MECTO HEMOCTOAHCTBO Lara C/eAOB 9EKTPOHHOFO 
NydKa B Pa3JIHUHbIX yuaCcTKax 9KpaHa. Paccmotpum, Kakue orpa- 
HMYCHHA MOKECT HaKJlabIBaTb ABYXTIOTCHILHAJIBHbIH PeXKHM Ha KOH- 
CTPYKIWMIO TPyOKH, eCJIM SKPaH COCTOUT H3 NapaJWieIbHbIX LTPH- 
XOBbIX 3JIEMEHTOB C TIOCTOAHHBIM IWlaroM Tt. 

IIpeanosioxKuM, To MPOBOJOUKH @okycupyloulel cerKu pac- 
TOMOKEHBI BEPTHKAJIBHO H OTHOWIEHHE MOTEHUHAIOB 9KpaHa H (bo- 


ia 


KYCHPylouleH ceTKH SL Jee T. €. COOTBETCTBYeT yCo- 
BHIO POKYCHPOBKH NyykKa B WeHTpe 9Kpana. 

Torga Ha OCHOBaHHH BbIpaxkeHua (4) u3 [JT. 1] opanuater evie- 
AOB Q/ICKTPOHHOrO My¥Ka Ha 3KPaHe MOKHO BbIPa3HTb COOTHOUIEe- 
HHAMH: 

a) QA Ny4Ka, OTKIOHEHHOFO, Ha yroa a (B nepneHAMKy.IpHoM 
OTHOCHTEJIbHO MPOBOWONeK CeTKH HanpaBuenun), 


2dyq tg a , 
¥(% O)=Riga+ Hao (1) 





1 Tlo Matepvanam noknana na HayuHoH ceccun HTO um. A. C. Tlonoga. 
Mocxsa, 10 maa 1956 r. 
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6) qiin nyuKa, OTKOHEHHOTO OAHOBPeMeHHO KaK Ha yron 4, 
Tak HM Ha yrom B (B MapamAebHOM OTHOCHTE/bHO ITPOBOJIONeK 
cCeTKH HampaBJeHHy), | 
a 2d ral Oo 
\ (a, B)= Rtga+ see Se Ot 
V 4+ 3 (tga + tg?8) + 1 
B dopmyax (1) uw (2) npHHaTb! OOo3HayeHHA: 
R — paccTosuue OT WeHTpa OTK/IOHCHHA SJIEKTPOHHOFO NydKa WO 
MWIOCKOCTH (bOKyCHpyIolWeH CeTKH; 
dea — paccTosHve MexLy POKYCUPyOUleH CeTKOH HW 9KPAaHOM. 


(2) 


3 
YunTbiBas, YTO IPH CTaHAapTHoM cbopmare Kapa tg B = 7 tga, 
(bopmy.ly (2) MoKHO MepernucaTb HHaue: mo 
2d 4 tg a 


11 
4+47¢tg®a+ | 


y (a, pute Oona: (2a) 


Hansyulman JIMHenHaA allmpOKCHMauuaA K Gynkiuim (1) u 
(2a) B popme 


y= Rx (1 + dgabs), (3) 
roe x=tga OyleT ONPeneATbCA YCAOBHEM | 
A wane = Ay (X1) = —Ag (XQ). (4) 


3necb A,(x)—pasHocTb Mexumy y(a, 0) MY; 
A, (x)—pa3HocTb Mexay y(a, B) HY; 
X,—3HaueHHe aprymeHTa x, pH KoTOpoOM A, (x) ZocTH- 
raeT MepBOro MaKCHMYM4@; 
X o—3Ha¥ueHMe apryMeHTa x=tg%, COOTBCTCTBYIOMee 
3alaHHOMy M@KCHM@AbHOMy Ivy OTKJOHeHHA 


(puc. 1). 
Yautpipan ycrosue (4), HeH3BeCTHBIH Koa@pulweHT b2 MOXKHO 
ONpeAeHTb W3 POPMYVIbI 


2 ] 2 


3 La il. 
4+] x2 + 1 Vata oo 4 


3Haa bo, MOXKHO OMPeAeUTS ONTHMAJIDHbIM War ORHOUBETHBIX SJIe- 
MCHTOB IWUTPHXOBOrO SKpaHa 


ad a 
coan=a(1 + £2 by ), (6) 
re a — war dokycupyrouleli ceTKH. 
4 
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Anasoruunbim 06pa30M MO>KHO ompegzeuTb bs pA ropH30H- 
TaJIBHOM pacCnoOJlOKeHHH MpoBomoueK penyeapyeuce CeTKH, 
Korma tga:tgB=3:4, T. e. 


2 I 2 
b,=> Foren -|- Taree ‘ (7) 
‘ 3 ; 
| LV at sarg Versi gat 


Juin CpaBHeHHA BePTHKaJIbHOH HW TOPH3OHTaJIbHOH OPpHeHTAalLHH 
rpOBOJIOUeK cpokycupyrouleli C€TKH IPH OJWHAKOBbIX yrvlaX OTKJIO- 
HeHHA TO nuarouain x Halle MaKCHM@JIbHOe YKIOHEHHE | | wax | 








Puc. 1 


anmpOKCHMHpylollleH fmpAMOH OT alll pOKCHMHPYyeMbIx (PYHKUHH. 
TIpu stom YaHTHBAeTCH, 4UTO IPH BePTHKAJIbHOH OPHeHTalHH Mpo- 
BOJIOUEK CETKH 


tgy:tg8:tga=—5:3:4,. 
a MIP TOPH30HTaJIbHOH 
oe tg 6: ose sy 


B pesyuIbTaTe NOJIYYHM MIP BEpTHKaJIbHOM PacloO*KeHHH Mpo- 
BOJIOURK PORVENDYIONIEN CeTKH 


I 
A _ aed t —————— SS. . 
jPaawee |= CO eo a yaa ©) 


Q 
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pu 0,6stg7=1 dopmysty (8) mMoxKHO annpoKcuMHpoBaTh 
MpOCTbIM COOTHOWMeHHeM 


tg? > 
| Awake 6 |S). (8a) 


IIpH ropH30HTaJIbHOM pacnOJIOKeHHH MpOBOJIOYeK MOJIYUHM 


6 ft i } 
A se , =~ a t —_—— 8 9 
[Avene 2 | 15 “se 8 Veet + | (9) 
M 
tg3 9 
| Amanee |e (9a) 


YcJOBHA PaseJIEHHA UBETOB Tpe6yI0T, YTOObI STO MaKCHMavIb- 
HOe€ YKJIOHCHHe He MPeBbIWaJIO BO BCAKOM C/1y¥ae HOJIOBMHbI LIK- 
PHHbi LITPHXOBOrO BIEMeHTa 9KpaHa, T. e. 


B ; 
| Anane |S ee, (10) 


, a ; 
Tak Kak OObIYHO Br. OTcioJ/a MOMKHO HaliTH yc/loBHe, orpa- 


d. 
HMUMBaloUlee NapameTp =: 


7 aes oo 


1" MAKC | 
a ga 


A waKe 
‘a 


ga ° 


a 
YeHHA _§2 , COOTBETCTBYIOULHVE Pa3AHUHbIM YIvldM OTKJOHCHHA 7 
@ 


B ta6a. | mpupesenbl 3HaueHusa do, HW TIPE eJIbHbIe 3Ha- 


TO J\MarOHasH, MIX TOPH30HTAAbHOrO H BeEPTHKa/bHOrO pacilo- 
JOWKeHHA WPOBOMONeK POKYCHPYOWleH CeTKH. © 
IIpuMeHeHve 60/IbUINX YrJIOB OTKJIOHECHHA TpeOyeT orpaHHyeHhA 


ad 
MapaMetpa 8%, 
a 


0 
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: TaGauyal ° 
Sa a a a rr 
ga g 
gy | ree 
BepT. _ rop. BepT. rop. BepT. rop. 





0,50 0,639 0,640 0,0041 | 0,0034 40,6 


49,0 
0,55 0,634 0,635 0,0054 0,0044 30,8 37,8 
0,60 0,629 0,631 0,0067 0,0055 24,8 30,2 
0,65 0,623 0,625 0,0073 0,0069 22,0" 24,1 
0,70 0,618 0,620 0,0101 0,0080 16,5 20,8 
0,75 0,611 0,613 0,0122 0,0100 13,6 16,6 
0,80 0,606 0,609 0,0141 0,0116 11,8 14,3 
0,85 0,599 0,601 0,0168 0,0139 9,9 13,7 
0,90 0,593 0,595 0,0192 0,0158 8,6 10,5 
0,95 0,586 0,589 0,0221 0,0184 7,5 9,0 
1,C0 0,579 0,583 0,0251 0,0208 6,6 8,0 


ITpv STOM: CleqyeT HMeTb B BUY, YTO yBeNMNeHHe Napamertpa 
—§" MO3BOJIAeT B OAHOJyYeBOH Tpy6Ke Cc OHNOTeHLMaIbHOH ceT- 
a 


KOli YM@HbILIMTb BeJIMUHHY WBeETOMeHAIONICH Ppa3HOCTH MOTeHWHa- 
JOB, @ B TpexJIy¥eBOH TpyOKe C YHHNOTeHUMaIbHOH CeTKO! — 
YMEHbIUHTb YrOJI CXOMKACHHA Q/ICKTPOHHBIX MYYKOB. 


2. OnpegereHve ONTHMaJbHOrTO TpexnoTeHUMaIbHOrO pexumMa 


PaccMOTpHM IIPOXOKMEHHE BICKTPOHHOrO Jy4Ya yepes 9KpaH- 
HbIH Y3eJl, COCTOALIMA H3 JONOJIHHTeIbHOH CeTKH, POKycupyloMelt 
Ce€TKH H 39KpaHa, B TPEXMOTeHUHaJIbHOM PeXKHMEe, T. e€. KOrMa no- 
TEHWMaJIbI BCEX TPeX BbILEYNOMAHYTHIX 3/ICKTPOAOB HeEOJMHAKOBBI 
H PaBHbI, CooTBeTcTBeHHO, U,, Ugg u U,. QnekTpOHHblii yy, mep- 
BOHaYaJIbHO OTKJIOHEHHBIH Ha yro.l % B mulockoctu XOY (npoxo- 
AAWeH Yepes OCb TpyOKH MepneHAUKyJIAPHO NpOBoMOUKamM (oky- 
CHpylollleH CeTKH), NWepeceyeT MIOCKOCTH 3JIeEKTPOOB 3KpPaHHOrO 
y3Jla B TOUKAX, OPAHHATHI KOTOPbIX (¥., Vg, Vg) 3ABHCAT OT reo- 

_ meTpuueckux (Ay, Ag, Aga) HW aeKTpuyeckux (U,, Ugo, Ug) ma- 
PaMeTpos (puc. 2). 

Ilonaras, uTO B 30He, pacnoslOKeHHO MEKAY LeEHTPOM OTKJIO- 
HeHHA Cy HW MJIOCKOCTbIO NONOMHUTebHOM CeTKH, WIeEKTPHYeCKOe 
NOJe OTCYTCTBYET, B 30HE Aeg AelHCTByeT OMHOPOAHOe TOpMoO3aulee 
noe, a B 30HE dgy— OMHOPOAHOe ycKopsioulee nove, Halimem 
BbILMeYNOMAHYTbIe OpAMHATEI: | 
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= (R, — deg) tg 43 _ (12a) 
Ve = Vet AVeg = (Ri — Gg) te % + 
2 deg tg 0 1g oy (126) 
” Verges C Ue). 
Wa = Ve tA eq = Vet ome: (12) 





V e+ -+ tg? ay ( gra, (Ge—!) 4H 


[Ipopeya yepe3 TOUKM NepeceveHHA y4a C MIOCKOCTAMU oKy- 
CHpylouleH Ce€TKH WH 9KpaHa MpAMY!IO HW MposOKAaA ee KO Nepece- 





Puc. 2 


ueHHa c ocbiIo Tpy6Ku OX, monyyum Touky C3 — Ka YMCA 
MeHTP OTKJOHEHHA, PaccTtosHve Mexkay C3 u tboKycHpyloulel cerT- 
KOH OyleT 





R3 = Wa Aga. (13) 


Boipaxad A yg, Yepes tg%,, HCMOb3yA 34KOH CHHYCOB 





set oe V/ Yeo (14) 
SIN ae U; | 
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WH BOCMOJIb30BaBlUHCh (12) u (13), NomyyHM OKOHYATeJIbHO 


2d 
R. = 0.5 R dog + eo cee eee eee. NE een x 
3 hae V Fi + igta, cnr ; 


x |{V Ge + tg? a, (4% —1) Vi E+ tga, 7! i an) (15) 


TakHM O6pa3oM, MOJIOKeEHHE KaKYWerocH WeHTPpa OTKAOHEHHA 
SABHCHT HE TO/JIbKO OT FEOMETPHYECKHX HW JJIEKTPHYECKHX MapaMer- 
PpOB, HO Take HW OT Yrla OTKJIOHCHHA. ITO O3HAYaeT, TO IPH NO- 
CTOAHHOM Iware (OKYCHpylolweH CeTKH War CleLOB 3/IEKTPOHHOFO 
nyuka He OyfeT MOCTOAHHbIM. Hanpumep, ecm npv yBeM4yeHHH 
yrula OTKJOHEHHA yBeMUMBaeTCA R3, TO War CeLOB 3JIEKTPOHHOFO 
myuka Oy@eT MOCTeneHHO YMeHbIaTbCH OT LeHTpa 3KpaHa K Kpaw, 
uTO, B UaCTHOCTH, HMe€eT MECTO TIPH ABYXNOTEHUHAaJIbHOM pexKHMe, 
Korga U, = Ugo. TloctosHubii war clegoB 3vleKTpOHHOrO my4Ka 
Ha 9KpaHe OyeT COOJNOMaTbCA TOMbKO TOrMa, KOTAa MosIOwKeHHe 

. KaMKYLErOCA WeHTPa OTKJIOHEHHA He GyAeT 3aBHCeTb OT yrvla OT- 
KoHeHHA. M3 (15) ceayer, uro NpH MavibIxX yrulax OTKJIOHEHHS 
MOJIOWKEHHE KarKyuleroca _— MOMKHO CUHTaTb MOCTOAHHDIM. 


ayant FBV BoB) 


| IIpH yaesIHNeHHH yrula OTKJIOHEHHA MosOxKeHHe TOUKH Cy na- 
uHHaeT BCe GONee yLaIATbCA OT TOTO 3HAYeHHA, KOTOPOe onpelle- 
‘iderca dopmystoh (16). 

ONTHMA@JIbHBIM P@%KHMOM C TOUKH 3PeHHA YMCHbINeHHA Heno- 
CTOAHCTBA WWara OyHeT TAaKOH pexKHM, MPH KOTOPOM YAa3HOCTd Bila- 
uveHHi yee (15) u (16) 6bla Obi MHHuMasibHa. FIpakrunecku 
R, > deg, Mu Torna ae eee (15) MomxHO nepenucatb B Gouee 
IIpOCTOM BHe 


R;~0,5R,[V M + te2a,(M — 1) + VN te2a,(N—1)], (17) 
rae o603Ha4eHO: | | 
—_ Ugo 
M=78, N=pe. 


Pasjio%kuB (17) B BHge pada no tg?a, Hv COXxpaHAN TONbKO 2Ba 
NepBbIX WIeHa, NOJIYYUM . | 


R; =R;+4R;~0,5R (VM + VN) + 0,25R, X 


x (Hat. 18 
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vw 1 
Bropoli wien o6paulaercs B Hyb npn M=—,, 7. €. 


U.=V 0,004 (19) 


eM H OMNpeesAeTCA ONTHMAJIDHDIM PeKHM TPH HaJIMYHH AONOA- 
HHTeJIbHOH CeTKH, 6JIM3KO pacnOvIOKeHHOH K SKpaHy. 

Viccuehyem Tenepb NpoxomKseHHe Yepes SKPAHHbIM y3eJ1 SJIeK- 
TPOHHOFO JIyda, OTKJIOHEHHOTO OJHOBPeMEHHO B ABYX HarpaBile- 
HuAX. PacCMOTpHM TPH QICKTPOHHble TpaeKTOpHH Ha puc. 3, re 
J] — 3@KTPOHHbIN JIY4, OTKJIOHCHHbIM Ha YYOU &%, B MJIOCKOCTIL 





Puc. 3 


XOY; 2 — nmpoekiwusA Ha nocKocTb XOY tpaekTopuu Jlyua, OTKJIO- 
HEHHOTO OJHOBpeMeHHO Ha yrowl @, (B HanpaBJeHHu OY) u Ha 
yrom 8 (B HanpaBuieHnu OZ, T. e. BAOb MpoBosoyeK Pokycupyso- 
fel CeTKH); 3— QJIEKTPOHHbIN JIYY, OTKJIOHEHHbIH B MJIOCKOCTH 
XOY wa yrou @’, Tak, 4TO OpMWHaTa TOUKH TepeceyeHHA ero 
C MIOCKOCThIO (OKyCHpyloOuleH CeTKH Takaw Ke, KaK HW Yy TpaeK- 
TOpHH 2. 

Pa3HocTb OpavHaT 6 TpaeKTopHii 3 u 2 B MVIOCKOCTH 9KPaHa 
H ONpeseAeT CTEMeHb HCKPHBJICHHA Clea BICKTPOHHOrO NyuKa. 
IIpu 6 > 0 umMeem «60uKOOOpasHylo» AMCTOPCHIO paCTPOBOrO H30- 
Opaxkenua okycupyrollel ceTKH; mpH 6 << 0 — «nogyulKOo6pas- 
Hylo». TakuM O6pa30M, JI KOJIMYECTBEHHOM OLEHKH HCKPHBJIEHHA 
Cle€a 3JIEKTPOHHOrO MyyKa Ha 9KpahHe Hao HAaHTH 


9=Ay,;—AyYpo, (20) 
10 
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rye Ay, u Ay, — pa3HOcTH OpMHHaT TOUeK nepeceueHua TWIOCKOCTH 
(POKYCHPyIOWleH CeETKH HW 3KpaHa WIA TpaekTOpHii Su 2 
YUHThIBaA, TO 


Ay; mz As, (21) 
MO?KHO IIPHHATb 
ay Ay, — Ayy. (22) 


Yuutbipan, To «tg? y = tg?a,-+tg??, u HCHOVIb3 yA (bopMyuly 
(4) 3 [JI. 1], noszyuumM okoHYaTeJbHO. | 


l 
5 = 2d,, Lg ee eee eee 
e081 Tippiga Moy + VN tiga WoT 


=. wo |, (23) 


VM iggy) + V N+ ity WN) 


EcJIM BOCNOJIb30BaTbCA (OpMyJIOH NMpHOsIMKeHHOrO H3BJIEUeHHA 
KOPHA, TO ug (23) NomyyHM ycloBue, pH KoTOopom 6=0, a 
MMeCHHO: 


] 
M = =, 


U, = VU, Ug. (19) 


CopnaZeHhe OMNTHMA@JIbHbIX P@XKHMOB, MPH KOTOPbIX O6ecredH- 
BaeTCA, B OJHOM CJly¥ae, MHHHMaJIbHOe HeMOCTOAHCTBO lWara 
CJIEQOB MyukKa Ha 9KpaHe B MocKkocTrH AOY u, B Apyrom culyyae, 
MHHHMaJIbHaH JHCTOPCHA pacTpoBoro H300paxkeHHA MoKyCUpylo- 
We CeTKH, He ABJIAeTCH CulyualHHbIM. JleHcTBUTeJIbHO, O6a 3THX 
ABJICHHA MPOHCXOAAT H3-3a OAHOH NPHYHHbI — 3aBHCHMOCTH NOVJIO- 
KEHHA KarMKYUlerocA WeHTpa OTKJIOHeCHHA OT Yyrvla OTKJIOHEHHA. 
B OnTHMaJIbHOM perkuMe, onpenesnemom (19), Kkoue6aHHA Kaxy- 
WLErOCHA LEHTPa OTKJIOHCHHA BOKPYr 3Ha4eHHA, ONpenesAemoro (16), 
MMHMMAaVJIbHBI. 


3. YcmoBun PokycupoBKku 


JleiicTBue oOKycHpylowero NOMA WHJIMHAPHYeCKOHI JIMH3bI, 06- 
Pa3OBaHHOH MeKAY COCeAHHMH MpoBosIOuKamu (dokycupyroueli 
C€TKH, MOXKHO B MepBOM TIPHOJIMxKeHHH CBECTH K JCHCTBHIO e2H- 
HH4HOrO HMMYJIbCa, HalpaBJIeEHHOrO B CTOPOHY OCH JIMH3bI MeprieH- 
HHKYJIAPHO BeEKTOPY NOJIHOH CKOPOCTH 3JIEKTPOHa B MJIOCKOCTH 
ceTKH. BeaHunHa 9TOrO HMIlyJlbCa MpOnOopunoHabHa yaseHulo 


1] 
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aeKTpOHa Ag OT WEHTPa JIHH3bI HW Pa3SHOCTH FpaHeHTOB MOTeH- 
WHasla ORHOPOAHbIX MOeH, PaCMOJIOXKeHHbIX MO O6e -CTOPOHbI OT 
cbokycupyloulel ceTku (puc. 4): 


A on Fe [Cee (Be) Joe eer 


ae aT | 
rye uy =V 2 U,.) — MFHOBEHHAA MOAHAA CKOPOCTb 9JIeK- 





TPOHa B IIWOCKOCTH CeTKH, 
(5-) _ Uq— Ugo, (22. UUs 
R i ; 


Ox dga Ox Acg 
y 
BU Ugo ; eu ) Ua ie 
OL L Gx/p 






Puc. 4 


BeptTuKasibHad HW PTOPH3OHTa/IbHaA COCTABJIAIOWIHe HMMyJibCa AV, 
OyAyYT paBHbl 
| oa ae 
Avy = — AU; COS G} (25) 
Av, == AV, Sin >. 


BplsBaHHoe UMMyAbCOM AV, CMEILLCHHE BJICKTPOHHOPO Jly¥a B IMWIO- 
CKOCTH 3KpaHa Oyler 


Syy=AVg tga + Vyo ba (26) 


rie tgg— BpeMA MpovieTa 3OHbI CeTKa — 9KpaH. 
Onpenessa cocTaBasioue (26) MeTOsaMv, aHaJIOrH4uHbIMH 
[JI. 2], H YUHTbIBaH, 4TO 


Py Aa . 97 
Ayg Oyg ’ (27) 
12 . 


e 
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NOJIYYHM OKOHYATeIbHO 








U : 
all es ss 
f-= Ugo Mea | | 9 cgs2a, + 1 
Aye ote 1+ Ua _ || s + 
Ugo 3 
4 Sintarcos?ar_ __ ogc2 g, V Ya sin?ag |. (28) 
Ua seit : Ugo 7 
—— — Sin 85) a 
Ugo 


Mopmysia (28), BbIpaxaioulad yCIOBHA (OKyCHpOBKH MyyKa Ma- 
PaJJICIbHBIX JueH, BXOLAUWMX B UWMJIMHApHYeCKylO JIMH3Y MOLL 
yrJIOM K OCH, ABJIAeTCH Gostee OOMIEH, UCM BbIBEeHHbIe aHaJIOrHy- 
HbIM TlyTeM dbopmyvtni B (JI. 2] u [JI. 3], Tak Kak OHa MO3BOJIAeT 
OWCHHTb pa3sMep NATHA TakKe HW B TPeXMOTeHIHaJIbHOM perxKHMe. 

Tip nepneHAWKyJIApHOM MpOXOX%KAeCHHH NyyKa 3JIEKTPOHOB 
yepe3 9KPaHHbIt y3e1 (@=0) u3 (28) MOKHO NOJYUHTbh Kak 
YaCTHbIH Clyyal 


—1 


; 7 | 
fo ai+[it oe a|f1—7/ v6 (29) 


Ugo 








{em. [JI. 4], cb-aa (19)}. 

Tlonaran B (29) p=0, noslyuuM COOTHOMeHHe noTeHUHaJIOB 
QJIEKTPOAOB, COOTBETCTBYIOWee YCIOBHIO MOKYCHPOBKH Mapak- 
CHaJIbHOFO My4Ka 3JIEKTPOHOB B WHJIMHAPHYeCKOH JIMH3e: 


Boat) a Ele). 20 


Ha pune. 5 noKa3au rpauk dbyHKuHH (30) TMpH pa3sJIH4HbIX 3Haue- 
ga 





HHAX MapaMetTpa ee 
dga ~f Us 
-&" +0, To 2a > 9 
Ecu deg QO, T Ue 


TakuM O06pa30M, TIpH OTCYTCTBHH JONOJIHHTeJIbHOH CeTKH H3- 
MeHeHHe NOTeHLHaa O6oOUKH KONOBI U, B WMPOKHX Mpesedax He 


1. 


BbISbIBAeT CYLIECTBEHHOM JetpOKYCHPOBKH nyuka, ec Ug = 7 Ua. 


Ha puc. 5 npuBeseHbl TaKXxKe JAaHHble 9KCNEPHMEHTOB Ha AByXx Tpy6- 
Kax, OJHa H3 KOTOPbIX HMeeT JONOJIHHTeJIbHYIO EN, B Apyrol 
aTa CeTKa OTCyTCTByeT. 


13 
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Ha puc. 6 qaHbl KpuBble, BbIPaKaloulue B dooTBeTCTBHH c (28) 
MeOKYCHpOBKy My4Ka MPH OTKJOHEHHM OT WeHTPa 9KPaHa K Kpalo 





Puc. 5 





0 5 0 19 20 265 30 35 40 45° 


Puc. 6 


U U 
a 7a 
MpH JBYX 3HaY€HHAX NMapamMetpa a 3 4 ea 4. V3 puce. 6 


BURHO, YTO OTHOCHTeJIbHan MeMOKYCHPOBKa NATHA NpH OTKIOHe- 
HHH BeCbMa H@3Ha4HTeIbHa. 


14 
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. 4, 3apucuMocts mara cnenoB nyyKa OT NOTeHWHAAbHOTO 
pexkuma 


TIpeanosoxKuM, To MapaMetpbl TpyOKH (yro.l OTKNOHeEMHA H 
a 
a2. BbIOpaHbl TaKuM O6pa30M, TO HeMOCTOAHCTBOM Ilara 


B Pa3JIMMHbIX yYaCTKaxX 9KPaHa MOKHO MpeneOpeyb axe B ABYX- 
MOTeHUMaIbHOM pexume. IIpH TakHX yCJIOBHAX OCHOBHOHM HHTEpec 
NpeACTaBJIAeT 34BHCHMOCTb Wara C/leqOB MyyKa B UWeHTPaJibHOH 
30He 9KpaHa (/) OT NOTeHIHabHOrO PeXKHMA, T. €. BOSMOXKHOCTb 
KOMMeHCallWH OTKJIOHEHUH OT HOMHHAJIbHOrO Illara MpOBOJIONeK 
(bokycupylouseli ceTkH (a) HH Wara 3eMeHTOB 9KpaHa (7). 
Ilar ceqoB nyyka B UeHTpasIbHOH 30He 9KpaHa OMlpeemneTca 
opMyv1on 


h=a (1+ a). (31) 


Togcrasina B (31) sHayeHne R3 uz (16) u yunToinaa yCAOBHA 
cbokycuposku (30), noy4HM 





4 "ge 5 
a ye en eke eI, Serer e pee en (32) 
deg il (: va dga 
1+ —§ 3+ BO ad Se 7 on 
(+R 21 V9 Cae ) 
U. 

roe z= Ye. 
a Ve 


V3 (32) cmenyet, TO, MCHAA COOTHOLEHHE MOTEHIMaJIOB IVJICK- 
TPOJOB TPYOKH, MOXKHO H3MEHATH War CeEROB QICKTPOHHOTO NyyKa 
Ha 3KpaHe, He Hapyllan yCJIOBHH PMOKYCHPOBKH TryykKa. 

Ha puc. 7 rpacbuuecku u306paxkena dyHkunA (32) npn pa3- 
JIMUHDIX 3HAYCHHAX MapaMeTpad;g. V3 pucyHKa BHAHO, YTO MpH- 
pallleHue wara h MNpHMepHO TipONOPpUMOHaIbHO MpHupallleHuto 





= U 
z= V ue . M3menenue mara A nocpemcTBoM u3MeHeHHA Z OyseT 
gO 


Tem 9deKTHBHeEe, 4eM OHKE K BKPAaHy pacMoM0O#xeHa AOMO- 
HUTe@JIbHaA CeTK4. 

IIpeqesbl perysMpOBaHHA Wara NMOA6OpoM NOTeHWHaJIOB onpe- 
JeJIAIOTCA JONYCTHMbIMH MpeleaMH H3MCHCHHA OTHOLWCHHA TIOTeH- 


Ue 
IHAJIOB 77*, a HMCHHO: 


gO 





i< <—_., (38) 


go - sin? Tuaxe 
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Pe “twaxe — MAKCHMAJIbHBIH yrOM OTKMOHEHHH flO AHaroHaJin. 
c 


JleucTBHTeJIbHO, pH Ti 
0 


<1 Ha 9KpaHe NOABIAeTCA CHuJb- 





; £ ; 
Had lWapa3sHTHawt 3aCBeTKa BTOPHYHbIMH 3dJIeKTPOHaMH; pH 
U — 
> Saxe :«MpoucxoguT orpaxkenue SMeKTpOHHOrO My¥Ka 
vQ) sin Yaake 





R TOPMO3AILEM NOWe MEKAY AONOMHUTEAbHOH uv oKycupyioulelt 
ceTKaMH. 

V3 puc. 7 Tak2Ke BUDO, YTO TPH HaJIMUHH 6.1M3KO pacnovlo*KeH- 
HOM K 9KpaHy DONONHHTebHON CeTKH (dgga=8 MM) U3MeHeHHE 2 
B Mpesenax oT | go 1,4 naeT BO3MOXKHOCTH pery/JIMpOBaTb War 
clefqa Nyuka B Mpefesax OAHOrO NpOuUeHTa Wara PoKycupywoulell 
CeTKH. 


3aksi04eHHe 


TIpeqesbl IPHMeHEHHA ABYXMOTCHUMAJIbHOTO peKuMa B TPyOKax 
THMa «XPOMATPOH», HM@IOULMX LWITPHXOBOH 3KPaH C MOCTOAHHbIM 
IaTOM OJHOUBeTHbIX 3JIEMEHTOB, OMPEAeJIAIOTCA HeEMOCTOAHCTBOM 
Iara CH€0B 3JIEKTPOHHOPO MydKa Ha Ppa3/IHYHbIX yUacTKaXx 9Kpaua. 
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} 
: , ee d 
ITO OrTPaHH4HBaeT OOULHH YrO/ OTKJIOHEHHA Y H Napametp—s%. 
a 


TIpu. mepexose K TPeXMOTeHLLHaJIbHOMY -pexKHMY HeMOCTOAHCTBO 
lara C/leloB NyYKa Ha IKpane YMeHbIMaeTCcA, AOCTHFaA MHHHMYMA 
TPH Ho V UgU . 

U3sMeHAn NOTCHUMAJIbI SJIEKTPOJOB, MOXKHO, He HapyWaa yculo- 
BAH QOKYCHPOBKH, peryJIMpOBaTb War culeqoB My4yKa Ha 3KpaHe 
B Npegzeax OKOJIO OAHOFO NpoueHTa Wara POKYCHPyIouleH CeTKIH' 
IPH HaJIWUHH JONOMHHTEJIBHOH CeTKH, OH3KO pacmouJoO#KeHHO!t 
K 9Kpauy. 
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Kandudamet mexu. xayk JT. A. ATAJDKAHOB 
ou K, KK. AEPKAY 


MPEOBPA3OBAHHE COOTHOWEHHSA APKOCTEM 
CIOOKETA B BUXEOCHIFHAJ NEPEXAIOWLNMH 
TEMEBH3HOHHbIMH TPYBKAMH 


B craTbe ONHCaH cnoco6 MocTpOeHHA eMellMaJIbHbIX UCMbITATebHBIX TAO- 
JMU, MeTOJMKA CHATHA CBeETOBbIX XapaKTePHCTHK MepemaloulMx TpyOoK ANA 
CIOKETOB C MAO KOHTPaCTHOCTbWO, NPHBEAeHBI pesybTATb! H3MepeHHi. 


Baenzenne 


OHO H3 OCHOBHbIX XaPaKTePHCTHK TeJIEBH3MOHHbIX CHCTEM 
ABJIACTCH UX CMOCOOHOCTh MpaBHJIbHO BOCMPOH3BOAHTb COOTHOIEe- 
HHA APKocTeH NepewqaBaeMOro C1OXKETA. 

Tlono6ubie XapaKTepHCTHKH OCTaTOYHO rilyOOKO M3y4eHbl 
B dotorpadun [JI. 1] u B dhotorenerpadun [JI. 2]. HMecienosanuto 
yKa3aHHBIX XapaKTePHCTHK TeJICEBH3MOHHBIX CHCTeEM MNOCBALLCH 
TakKe pag paoor [JI. 3, 4, 5 u ap.]. Oanako u3-3a COKHOCTH Cu- 
3H4eCKHX MIpoleccos B Nepexaloulux TpyOKkax STH XapakTePHCTHKH 
TeJIEBH3HOHHBIX CHCTCM H3YY4eHbI elle HefoctaTouHO. Heooxogn- 
MOCTb H3YYCHHA HX OYEBHAHA H3 CIeAYIOWIMX COOOpaKeHHH: 

1. TlepemaBaemble cloxKeTbI MOFyT COJepKaTb yuacTKH C Ca- 
MbIMH Pa3JIMYHbIMH 3HAYCHHAMM APKOCTeH, a CJIEMOBATCJIbHO, HK 
OrpOMHOe YHCJIO MOJyYTOHOB. Pa3vJIM4HbIM MOKET ObITb H COOTHO- 
WeHHe MIoWageH APKHX H TeMHDIX yyacTKoB. IlosTomy u3yyeHHe 
BOSMOMKHOCTeH Nepeayh HW BOCIIPOM3SBeeCHHA Pa3JIHYHbIX CIOKETOB 
TeJICBH3HOHHbIMH CPpeACTBaMH ABJIACTCH BaXKHbDIM KaK MIA XYO- 
2KeCTBEHHOPO BeLLAaHHA, Tak H WIA Apyrux Ween. | 

2. B page caryyaeB MOryT NepewaBaTbCH CIOKETHI, HMEIOUIHE 
HH3KYIO KOHTpaCTHOCTb, MO3STOMY TIpeACTaBIAeCT 3HAUMTeJIbHbIM 
HHTepec ONpeseseHve 3aBHCHMOCTH BbIXOAHOrO CHrHaJla C TpyOKH 
OT KOHTpacTHOCTH cloxKeTa. OTO HeEOOXOAMMO WIA MpaBHJIbHOrO 
MpOeKTHPOBaHHA BUACOYCHJINTeJeH. | 

3. Hactpoiika TeJIeBH3HOHHbIX MPHeEMHMKOB HW ApyrHx TeJIeBH- 
3HOHHBIX YCTaHOBOK MO rpaalMOHHbIM CTYN€HAM HCIIbITATCJIBHBIX 
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TAO, KOHTPacTHOCTb KOTOPbIX CYLeCTBeEHHO mpepbiiaeT 50: 1 
Ha IYOJIYTOHOBOM KJIHHE, BbISbIBAeT 3aTPYAHCHHA, TAK KaK B TAKOM 
cIyuae YaCTb NOJIYTOHOB TaGJINILbl MOXKET He BOCMPOH3BOAHTHCSI 
nepeqarulumMu TpyOKamu. TlostoMy Ba2xkHO yCTaHOBHTb HHTepBa.ll 
APKOCTeH HCMbITATeIbHbIX TAOJIHU, B KOTOPOM JOJDKHbI pa3Me- 
WjaTbCH Bce PTpaNaWHOHHble CTYMNCHH. 

4. Ba>kHo TaKMe SHATb, KaAK H3MCHHETCH YUVBCTBHTCJIBHOCTb 
TDYOOK NpH repesave CUeH C Pa3sJIHYHOH KOHTPaCcTHOCTbW. 

UtTo6bl NpaBiJibHO NOAOWTH K PelIeHHIO MOCTABJICEHHbIX BOTIPO- 
COB, HEOGXOAHMO TIPOBeECTH OOJIbITYIO SKCMNEPHMeHTAaJIbHO-TeOpethH- 
yeckylo paGoty. Hau6onee cepbe3HOH YaCTbIO ee JOJIKHO ABHTbCA : 
UCCJIEOBaHHe Nepealoulux TpyOoK. ITomy u MOCBALIeHa HacTos- 
lla CTaTbs. 


‘{. AcnbiratresbyHble Ta6aHubl 


Jit BbIACHEHHS OCOGOUeHHOCTeH paOoTbl mepedaloulux TpyOoK 
mipH Mepeqaue ClOKETOB C pa3JIAUHOH KOHTPaCTHOCTbIO MOKHO 
OPPaHHYHTbCH HaGOPOM MPOCTbIX HCMbITATCJIbHbIX TaOJIMLL, MO0- 


) 


Se 





Puc. 1 


CTPOCHHbIX MO CJIELYIOULEMY NPHHUMNY: CBeTJIbIM KBaApaT Ha TeM- 
HOM doHe (puc. 1,a) HM TeMHbIH KBagpaT Ha cBeTJIOM (boHe 
(puc. 1, 6). | 

JAA W3rOTOBJIGHHA HCIIbITaTeJIbHbIX WHaNO3HTHBOB (puc. |, a) 
MO2KHO BOCIIOJIb3OBaTbCH OTPe3KaMH KHHOMJICHKH C PaBHOMepHOoU 
3a],aHHOH MJIOTHOCTbIO NO BCeMy Novo. B WeHTpe HanO3HTHBAa 
I'VaHCOHOM BbIOHBaeTCA KBapaTHOe OTBEPCTHe, Pa3MePbl KOTO- 
poro BbIGpaHbl HCXOJA H3 YAOOCTBa H3MePeHHA CHrHaJla Cc Mepe- 
aiouleH TPyOKH, a Tak2Ke TPH YCJIOBHH OTCYTCTBUA allepTypHbIX 
uckameHHlh. OueBuyHO, YTO YaCTh AHaNO3HTHBA, B KOTOPOH Mpo- 
elaHo oTBepcTve, HMeeT TWpospayuHocTb p=1. T[lpospauHocth 
OCTaJIbHOH 4acTH jAHano3HTHBa (oHa) py GymeT ONpeenaTecH 
OMTHYeCKOH MIOTHOCTbIO HCXOAHOrO MaTepHada. Ji pyrue AHano- 
34THBbI (puc. 1,6) MoryT ObITb H3rOTOBJICHbI H3 OTPe3KOB TeX Ke 
KHHOIMWJI€HOK, 3aKPeIJICHHbIX Me@KAY ABYMA MpO3pauHbIMH CTeK- 
JaMH. ) 
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Tlpumenad mieHKA C pa3mH4HOH OMNTHYeCKOH MAOTHOCTHIO, 
MOXKHO MOJIYYHTb HaOOp TeX HW APYFHX MCMbITATeMbHBIX LHANO3HTH- 


BOB C KOHTpacTHOCTbIO Q = ae H3MCHAIOUIeHCA B OURHb LIHPOKHX 
2 


mpeqewaxX— OT @AHHUIbI H, WpakTMYeCKH, 2O Oe€CKOHeYHOCTH (Ha- 
IPHMep, TIPH HCMOJb30BaHHH HenpospayHok MWJIeHKH HIM YepHOH 
(poTo6yMaru). 

Pacnoslarand TaKUM HaOopoM POTOMETPHPOBAHHbIX HCMbITaTeWJIb- 
HbIX JMalO3HTHBOB, MOXKHO B JaOOpaTOPHbIX YCMOBHAX HMHTHPO- 
BaTb JIOOOH OMHOUNbIH OObeEKT (HIM rpynny OObeKTOB C OMHHAa- 
KOBOH APKOCTbIO) Ha 3aaHHOM (pouHe. 


2. CpeTosbie xapakTepHCTHKH 


Cperopanh XapaKTepHCcTHKa — 3aBHCHMOCTb pa3Maxa CHrHaJa 
OT OCBeILEHHOCTH Ha (oTOKaTOse — ABIACTCH BarKHeHWen Xapak- 
TeEPHCTHKOH NMepegzatouleh THyOKH. OOpbl4uHO CBeTOBbIe XapakTepH- 
CTHKH CHHM@IOTCA Ha CIeUMaJIbHbIX TeJIEBH3MOHHbIX yCTAHOBKaXx 
IPH ItpOeKTHPOBAHHH Ha (POTOKATOL HCMbITATeJIbHOH TaOsHiLbl 0249, 
KOHTPaCTHOCTb KOTOPOH OUeCHb BeJIMKa H YaCTO MOCTHTaeT 3Haye- 
Hux 200 u Ooutee. 

OnHako TaKOH MeTO CHATHA CBETOBbIX XapaKTePHCTHK MaeT 
HenOJIHOe MpeAcTaBJeHHe O BOSMOMKHOCTAX NepesaouleH TpyOKH, 
OCOOCHHO MPH BOCNPOH3BeAeHHH MaJIOKOHTPaCTHbIX CIOMKETOB. 
Bocnob30BaBLIHCb BbILMeOMHCaHHbIMH UCIbITaTeJIbHbIMH Hano- 
3HTHBaMH, MOMKHO CHATb C@EMeHCTBO CTATHYCCKAX CBETOBbIX Xapak- 
TeDHCTHK TPYOKH MIpH MpOeKTUPOBaHHU Ha (OTOKATOL ciox*KeTOB 
C Ppa3JIMYHOH KOHTPaCTHOCTbIo. | 

CemeHCTBO CBETOBbIX XPaKTePHCTHK TpyOKH THNa CyMepHKOHO- 
CKOI, CHATbDIX SKCHeEPHMeHTaJIbHO, MpHBeweHO Ha puc. 2. Kak u 
CJIe@QOBasIO OKNLATb, C YBEJIMYEHHEM KOHTPaCTHOCTH AHanO3HTHBa 
BbIXOMHOM CHrHaJl C TPyOKH pacTeT CHaYaJia ObICTpO, a 3aTeM BCe 
MefJieHHee. HacplliteHve CBeTOBbIX XapaKTePHCTHK Np MOHWKeH- 
HbIX KOHTPaCTHOCTAX JHalO3HTHBOB HactTylaeT IIpH MeHbIIHX 
OCBELLCHHOCTAX. 

Ha puc. 3 mpHBeqeHa 3aBMCHMOCTb BbIXOMHOTO CHrHaJla TpyOKH 
CYNEPpHKOHOCKON OT KOHTpacCTHOCTH H300paxKenua Ha CoToKaTose 
MPH MOCTOAHHbIX OCBeICHHOCTAX CBeTMOFO NOJIA. Saecb OcOOeHHO 
XOPOIWWO BHAHO, YTO POCT BbIXOAHOrO CHrHaJla Pe3KO 3aMe/VINeTCA 
IpH KOHTpacCTHOCTH ONTHYeCKOrTO H3006paxKeHHA Ha (POTOUYBCTBH- 
TeJIbHOH MOBepxXHOCcTH GoubWe 25—30. DTo oObACHHeTCH TeM, ITO 
Mp TakHX 3HA4Y€HHAX KOHTPACTHOCTH OCBELICHHOCTb B TEMHbIX 
yuacTKax H306paxKeHHA CTAHOBHTCH HaCTOJIbKO MaJla, YTO He BBI- 
3bIBaAeT 3AMETHOTO MOBbINICHHA NMOTeHWHala (3apAga) MHLeHH. 
SOTO OGCTOATeIbCTBO HeOOXOAHMO YUHTbIBATb TPH MOCTpPoOeHHu 
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MCIBITATCJIBHbIX TAOMHU, OCOOeHHO FpaalHOHHbIX MOMeH, KOHT- 
pacTHOCTb KOTOPHIX He JOJIKHA NPeBbIWAaTh 3HayeHHA Q = 25-30. 

TipHaaB mpospauHocTbh AHanO3HTHBHOH TaG6wIHbl B CBeTJIOM 
Puaxe = 0,75, JEPKO ONPeAeCMHTh MpOSpayHOCTb B TEMHOM: 


p 0,75 
Paun = 3 = 95 = 0,03. 


AHaJIOTHUHbIe BbIBOAbI PacnpocTpaHAlOTCA H Ha HaTYPHble HCMbI- 
TAT@JIbHbIC TaOJIMUbl, KOHTPaCTHOCTb KOTOPbIX MOKeT ObITb BbI- 
PaxkeHa OTHOWEHHEM KOS(MHUHEHTOB OTPa>KeHHA Ha CBeTJIOM 
(1) u TeMHOM (fe). 

C yMeHbIUeHHeEM KOHTPaCTHOCTH HACbILLeHHe CBETOBbIX Xapak- 
TEPHCTHK MPOHCXOAMT Mp MeHbIWHX OCBeHeHHOCTAX. TI paKktnye- 





Puc, 2 


1) Q= 1,56; 2) Q = 2,85; 3) Q = 6,65; 4) Q = 11,1; 
5) Q=25; 6) Q = 33,4; 7) Q@= 83 8) Q=m 


CKOrO 3HAa4Ye€HHA 3TOT 39MeKT HE HMeeT, OAHAKO HAO OTMETHTD, 
YTO TIpH MpaBHJIbHOH yCTaHOBKe OCBeLICHHOCTH Ha (OTOKaTOZe 
TpyOKH TlO ClOwKeTY C BbICOKOH KOHTPaCTHOCTbIO OCBELIIGHHOCTb 
MOKeT He PeryJIHPOBaTbCA H OCTABaTbCH HeH3MeHHOHM MpH mepe- 
kaue ClowKeTa C NOHHKCHHOM KOHTPACTHOCTHIO. 

TakuM O6pa30M, ONTHMaJIbHaH OCBeIeHHOCTbh (oTOKaTosa He 
34BHCHT OT KOHTPaCTHOCTH NepedaBaeMOH CUCHbI H OCTaeTCA Tpak- 
THYECKH TOCTOAHHONM MpH nepeaue sO60ro ciox*KeTa. 

SaBHCHMOCTb CHIHadla OT KOHTPpacTHOCTH TaGJIMUbl, npewctas- 
Ji@HHad Ha pu. 3, MOKa3biBaeT, YTO MPH KOHTPaCTHOCTH CILeHbI 
HMKe 20 BeJIHUHHa CHrHaJla MPH TOH 2%Ke OCBeLICHHOCTH Najaer 
IDHMEPHO. JIMHEHHO. KOHTpaCTHOCTb OOJIbUIMHCTBa MepeaBaeMblx 
CHeH OObINHO JIeKUT B pedetax 6—10. Berxogyokw curvaa Tpy6Ku 
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pH 9TOM 6yeT MeHbIWe HOMHHAJIBHOM BeJIMYHHbI B COOTBETCTBYIO- 
ee UHCIO pa3. ITO OBCTOATEJbCTBO MaeT MpaBo YTBeEPKLaTb, TO 
BUCOYCHMHTEJIH TeJICBHSHOHHBIX KaMep AOJDKHbI PaCCUMTHIBATbCH 


MG 
aor g 
18 
16 2 
tt 
12 . 
10 


G 
0 20 30 4 50 60 7 8 


Puc. 3 
1) E = 20 an; 2) E = 30 an; 3) E = 40 an; 4) E = 50 ax; 


tee 


C YY€TOM YM@HbILICHHA BbIXOAHOrO CHPHAaJa C TPyOKH, yka3aHHOro 
B tlacmopte, B 4—5 pa3, a B HEKOTOPbIX CNelMaJIbHbIX CyUaAX 
Ha Oovlee claOble CHrHaVJIbl. paecMaa DHS a C@EMe€HCTBO CBETOBbIX 

XapaKTePpHCTHK TpPyOOK TH- 


m8 | Up ; fla CyMe@popTHKOH (pc. 4), 


200 f CHATbIX IIDH IIpOeKTHPOBa- 
+a SS, HHH Ha (oTOKaTOL TAOJIMLL 
60 C pa3IHYHOH  KOHTpact- 

HOCTbIO, a TaKKe 3aBHCH- 
es : MOCTH BbIXOAHOrO CHrHaJla 
iat TpyOKH OT KOHTpacTHOCTH 
i007 F TAGJIMUbI = TIpPH HOMHHAaJIb- 
BDF | HOH OCBeLIJCHHOCTH H306- 
60 _ -paxkeHu Ha (poToKaTose 
40 (puc. 5), MOXxXHO MmpoBecTu 
Al ¢ & AHaJOrMUHble paccyxKennA 
0 a a a a HW Jia’ STHX TPyYOOK. 


Jia mpoBepkw Hu Ha- 

CTPOHKH rpaauWMOHHbIxX xXa- 

se sb ais pasar Reeraait pakTepHcTuk TesIeBH3HOH- 
4) Q = 111: 5) Q = 6,65; 6) Q = 2,28 HbIX YCTPOHCTB Ha UCMbiTa- 
T@JIbHbIX TaOJIMWaxX TMOMe- 

llaloT CTYyMeH¥aTbIM NOJIYTOHOBbIN KJIHH YO6bIBaIOWeH APKOCTH. 
M3MeHeHHe APKOCTH Ha TOJYTOHOBOH YacTH OObINHO NOMYHHAETCH 
HOrapH@MHYECKOMY ZaKOHY, OAHAKO Nepenaybl APKOCTH Ha Coces- 
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‘HUX CTYM@HAX MOJYTOHOBBIX TMOeH y Pa3JIMUHbIX JKSEMIMVIAPOB 
TaOJIHW, MEHAIOTCA B GOOJIbIUMX Npeesax. 

McxoaA 43 BbIIWeH3JIOKeHHbIX PAaCCYRKACHHH, KACAIOLWWMXCA Mak- 
CHM@JIbHOM KOHTPaCTHOCTH HCMbITATeIbHbIX TaOJIHU, MPH coxpaHe- 
HHH OOIeMPHHATOrO KOJIH4eCTBa TIOJIYTOHOB B HCIbITaTe/IbHOH 
TaOmHue (m= 10) MOKHO JIerKO ONPeAeIHTb OTHOCHTEJIbHOe NPH- 
pauleHve Npo3spayuHOcTH CTyMeHel APKOCTH AHaANO3HTHBA HIM KOIQ- 
hy — Po 

i; 2 
re ¢, H fo — KOSPDHUHeEHTbI OTParxKeHHA COCeAHHX CTYyNeHel 


(pHILMeHT OTpaxkeHHa Kp HatTypHo Tabu. Tlonaran Ko= 





ME Ue 
‘020 f eae 


2001 arn 
180 eG 

160 

40 | 

120+ | | 

100 | 

aor 
60 | 
4p i 
a 


f a 


20. 30 40 60 GO 70 8&8 


Puc. 5 
1) E = 0,5 ax; 2) E =1 ax; 3) E=1,5 ax; 4) E =5 ak 


KJIMHa, TIPHYeM 7, >fo, H Deda HeCJO*KHbIe mpeo6pasoBaung, - 

MOMXKHO HaliTH BbIPAKCHHA WIA YHCAa MOyTOHOB (M7) pu 3anau- 
f 

HOM OTHOWIeCHHH ——— ° 

MH : 


TIpHBOAMM MOVIHbIM BbIBOL MOPMyVIbI Wit YMCA NOJTYTOHOB MM, 
Tak KaK aHaJIOrH4Hble BbIpaxXeHHA, HaBaemble B JIMTepaType, He 
TOUHBI: 


Py "o __ 


ri Ko; fg= ry (1 — Ap); 


rs == F,(1— Ko) = 1, (1 — Ko): 
Pm = 11 (1 — Ko) ™7}; 


NPH 3aHaHHOM YWHCIe Mm 





V wun = lV naxe (1 —= Ko 


lg # = (m—1) Ig (1—K,):; 


l sake 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


lr uun 


se FMAKC 
HEI Nek) 


r . 
Ecsm, Hampumep, m= 10, a = 25, TO oNpemedeHHoe 10 
ALLA. 


npHBegeHHor dbopmyvie Ko = 0,3. 


Bui BOJIbI 


TIpupewenuble BbIlle XapaKTePHCTHKH, a Take MpOBeAeHHbIH 
aHaJIW3 C YYe€TOM TOTO, YTO OHHM H3 OCHOBHDIX 2JIEMCHTOB TeJICBH- 
SHOHHOM CHCTEMbI, OrPaHHYMBaloulHM HeEHCKarKeHHy!lO Mepesauy Co- 
OTHOWeCHHA APKOCTeH MepeaBaeMbIX OObeEKTOB, ABJIAeTCH Mepe- 
aroulan TPyOKa, NOSBOJIAIOT CHeNaTb CJIEMYIOUHE BbIBOABI: 

|. TeneBu3HOHHbIe Nepematollne THyOKH CNOCOOHbI NepelaBaTb 
6e3 CYINECTBEHHbIX HCKAXKeHHH OFfpaHHYeHHOe  COOTHOLWEHHE 
SPKOCTeH, HHTeEPBaJI KOTOPbIX Ha MepekaBaeMOM ClOxKeTe OrpanH- 
UHBaeTCA 3HaueHHeM Q = 25 —- 30. OueBuAHO, UTO Mepenaya ch- 
*KeTa C MOBbILMEHHOH- KOHTPaCTHOCTbIO OyseT conpoBoxwKLaTbcar 
6OJIbINMMH HCKaKEHHAMH. | 

2. TIpH NpoeKTHPOBaHHH TeJIEBH3HOHHbIX KAMEPHbIX YCHJINTEeH 
HYXKHO YUHTbIBATb BO3MO2KHOCTH Nepean CIOMKETOB C MOHHKEH- 
HOH KOHTpacTHocTbio. Pa3Max BbIXOAHOrO CHrHaJia TPyOKH B 9THX 
YCJIOBHAX MOMKET OKA3aTbCH B HECKOJIbKO pa3 HHKEe HOMHHAJbHOTO. 

3. Han6ovlee ONTHMAJIbHbDIMH TIOJLYTOHOBbIMH TaOJMIkaMH CJle- 
MyeT WPH3HaTb CTYNeHYaTble KJIMHbA, M@KCHMAJIbHbIH KOHTpactT 
KOTOPbIX J@KHT B Npesedax 25-~-30. 

4. ONTHMaJIbHad OCBEILEHHOCTh (hoToKaTOfa Npu mepejaue 
pa3HOOOpa3HbIX MO KOHTPaCTHOCTH CIOMKeTOB NPakTMYeCKH OCTAeTCH 
HeEH3MEHHOH. 
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Kaud. mexn. rayk H. H. KPACHJIBHHKOB 


AHAJIH3 CXEM TEJIEBH3HOHHbIX NPEABAPUHTEJIbHbIX 
YCHJINTEJIEH C YYETOM CTPYKTYPDI 
®JIYKTYALMOHHOrO LWIYMA 


B cTatTbe paCCMOTpeH pA CXeM TIPCABAPHTeAbHBIX YCHJHTeseH C yYeTOM 
CTPyYKTYpb! Co3sfaBaeMoro MMH WyMa. Ha ocHOBaHHH MpOBeAeHHBIX HCCeROBA- 
HHH MOKa3aHo, 4TO IyTeM YCOBepIWeHCTBOBaHH TOJbKO CXeMbl YCHJIHTeJIA He- 
BO3MOMKHO 34M€THO CHH3HTb YPOBCHb BHAKMOTO WYyMa Nepesaloulen Te/IeBH- 
3HOHHOH KaMepbl. Jia YMeHbIIeHHA YPOBHA BHAHMOrFO WYyMa HeOOXOAHMO, 
HapsAAy C YCOBEPWeHCTBOBAHHeEM CXEMbI YCHAMTC/IA, CEMKaTb WYM Nepesaio- 
uleH TpyOKH H YBeJHUHBATb Ce Harpy3O0uHOe COMPOTHBVICHHE., 


Baenenne 


B HacTOALlllee BPpeMA H3 JIHTePaTYPbl H3BeECTHO ‘ONHCaHHe 1Le- 
NOrO PALa CX€M TIPCABAPHTCJIbHbIX YCHJHTEJICH, MpeCAHASHayeHHbix 
AJIN YCHJIGHHA CulaObIX BHACOCHTHAJIOB, KOTOPble MOvyyaloTCA Ha 
BbIXOMe NepeLalOlLHX TeJICBHSHOHHbIX TPyOOK, He HMEIOULHX BTO- 
PHUHOMIEKTPOHHbIX YMHOMKHTeJeH. OCHOBHOH 3afaueh 9THX YCH- 
JUTeCH ABJIACTCA YCHJIEHHe BHACOCHrHaJia C BO3MOXKHO MeHbILUIHM 
YPOBHeM (bJIYKTYALHOHHbIX LWIYMOB. 

Llesibio HACTOALIeH paOOTbl ABJIAETCA HCCJIeEMOBaHHe HanOoulee 
pacnpOcTpaHeHHbIX CXE€M MPCABaAPHTeJIbHbIX YCHJIMTeJIEH C TOUKH 
3PCHHA HX NOMeXOYCTOHYHBOCTH. 

OcTaHOBHMCH npekKae Bcero Ha K/JaCCH@HKaUHH HMeIOLUAXCA 
cxemM. Han6ouee yHOOHO KIaCCHUUHPOBaTb CXEMbI MO BUHAY cnekK- 
TPaJIbHOH yYHKUKH WyMoB F (w) Ha HX BbIxXOJe, a HMCHHO: 

a) cxeMbl 6€3 KOPpeKUHH BxOda (MpeACTABJIAIOT JIHIUb UCTO- 
PpH4eCKHH HHTepec) ; 

6) CXeMbl C NPOCTOH TIPOTHBOWYMOBOLi KOPpeKkuHeH; 

B) CXEMbl CO C.IOXKHOM MPOTHBOLWYMOBOH KoppekuHel. 

Takasnt KlaccH@uKallnA Han6ovlee yHOOHa C TOUKM 3peHHA uC- 
CJIGHOBAHHA OCOOeHHOCTeH PaOOTb! pa3JIHUHbIX THMOB CXeM MPed- 
BapHTeJIbHbIX YCHJIHTeJIeH, OAHAKO MpH Hel Ha NePBbIK B3rVIA 
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CX€Ma C KaCKOAHbIM BXOZOM H CXe€Ma C KaTOAHbIM MOBTOPHTEeVJIeM 
Ha BxOfe OCTaIOTCA BHe KJaccH(uKkallun. 

B AeHCTBHTeJIbHOCTH, KaK OYAeT BHAHO HW Ke, KACKOHDIH 
BXOJ, H BXO/. Ha KATOAHOM MOBTOPHTeJIe He ABJIAIOTCA CaMOCTOS- 
T@JIbHbIMH THMAMM YCHJIMTeJIeH HW MIPHMeHAIOTCA B COUeTAHHH C TOI 
WJIH HHOH CX€MOH, BbIAeJICHHOH B KJIaCCHUKauMH. 

B cOOTBeTCTBHH C H3JIOXKCHHbIM, WesleCooOpa3sHo paccMoTpeTb 
KAaCKOJHbIA H KaTOAHbIM BXOAbl OTTCJIbHO, C TEM 4UTOObI MPH HCCAJe- 
JOBaHHH TOTO HIM MHOrTO BHia CXE€MbI KOPPeCKUMH OUWeCHHTb BOS- 
MOMKHOCTH, KOTOPbIe BbITeKAIOT H3 HX NPHMeHeHHA. 

B COOTBeTCTBHU C CYLIECTBYIOLIIMM B HacTosilee BpemMsA mpesl- 
CTaBJIGHHeM O paOoTe Mepesarolen TeJIeBH3HOHHOK TpyOKH CuUH- 
TaeTCH, YTO €€ BHYTPeHHee compoTHB.ieHHe RK; (BbIXOAHOe corpo- 
THBJICHHE) MHOrO OOJIbUIe BO3MOMKHBIX Harpy3O4HbIX COMPOTHBJe- 
Hult R, 


1. OcoOeHHOCTH KaCKaJa, BbINOJHEHHOFO MO KaCKOJHOH cxeme 


[I pHHUHnNMabHaw CX€Ma KaCKOJHOrO BxOa MpescraBieHa Ha 
puc. | vw BkKJO"aeT B CeOH Ba TPHOHbIX Kackaya [JI. 4]. [lepsorr 
KacKay, (//;) paOoTaeT mo cxemMe C O6UIHM KaTOOM, Harpy3koH 


a) %& 0g) 





Puc. 1 


AJIA HerO ABJIA€TCAH BTOPOH KacKka (//2), BbIMOJIHeHHbIH MO CxemMe 
C OOWeH CeTKOH. 

Harpy3kou BTOporo KacCKala ABJIHeETCA OMHYeECKOe COMPOTHB- 
nyeHue R,, KOTOpOe MOXKeT ObITb B WeJAX KOPPECKUHH YCHJICHHA M0 - 
BbICOKMM 4YaCTOTaM COCMAMHEHO C KOPpeKTHPYyIOUleH WHAYKTHB- 
HOCTbIO, 


20) 
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O6a kackata (/7, uv JI2) MoryT 6bITb BbIMOJIHeHb! Ha OAHOTHI- 
HbIX JIAMMax., 

[IpH uccregqopahuu KackogHol cxembl OyqeM HHTepeCOBaThCA 
CEYIOLLHMH BeJIMGHHaMH, XapakTepH3YIOLLHMH ee padory: 

a) KOSPPHUKEHTOM ycHsIeHHA Ky; 

6) BXOAHOH EMKOCTHIO NepBoro Kackaja; | 

B) COMPOTHBJICHHeEM WyMOB (MpHBeJIeHHBIX KO BXOMy YCHJIH- 
Tea) Ry, KOTOPOe yUHTbIBaeT LIYMbl, BOSHHKalolllMe B paccMa- 
TDHBaeMbIX JBYX KacKalax. 

[lepexoaa k onpegeneHnio KospulMeHta yCuJeHHA, cocTaBHM 
IKBMBaJICHTHY!O CXEMY KACKOAHOrO ycusHTedA. Ha 9KBHBaJIeHTHOH 


orm en ae 
e “2 ier 





Puc. 2 


cxeme (puc. 2) wamnp //,; wu J/g NpeAcTaBJIeHbl Kak reHepaTopnl 
HarnipsaKeHHH c 3.0.c. by Ogi; py Ug, WH BHYTPCHHHMH <Oonpo- 
THBseHHAMH Riz; Riz, THE py Wo tg — CTaTHYeCKHe KO )pH- 
WMeHTbI ycuieHHaA Jiamn Jf; u Jl; Ug, WH Ugg— Hallpaxenuan CHr- 
Havla M@*KAY CeETKOH UH KATOAOM JIA MePBOH HW BTOPOH JlaMil. 

Jia toro uToObl HaHTH HanpsAxKeHhe CHrHadla Ha BbIXOTe Kac- 
KomHOro ycusuTeta (U,,,,), HEOOXOMMO ONpeMeJHTb TOK cuHr- 
Hasia /, IpoOTeKalOlWHH B aHOAHOH Wenn viamn //, u //o. B coorsert- 
CTBHH C 3aKOHOM Oma 


Ure ae Bere (1) 
NO 
Uy,=p) Ug —T Ris, (2) 
OTKY ja . 
=F i Se) i (3) 
iy (1 + po) + Rig + Ry 


YUHTHIBAS, UTO | 


Usuxr =1R,g | (4) 
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H KOS@UUHEHT YCHJIeHHA CXeMbI 





= U ges 
Ky =p (5) 

HalizeM | 
es Hy (1 + Ye) Ra (6) 


y Ri, (1 + pe) + Rig + Ra’ 


B Tom cuyuae, ecuin Jlamnbl /7,; u /Tg KAeCHTHUHDI, BbIpaxKeHHe 
nua Ky mpeoOpa3yetca K CJlelyIOUlemMy BUDY 
vU+yR 
K, = _ ve +p) 6 (7) 
Ril 2+ + a 


i 


Ecain yuecTb, UTO OObIYHO 


R 
> 2 + Rr 
HW 4TO Re = S$ — craTHuecKaad KpPyTH3Ha JIaMIIbl, OyeM HMeTb 
OKOHUATEJIBHO : 
/ 
Ky =SRz. (8) 


O6paTuM BHHMAaHHe Ha TO, YTO BbIPaxKeHHe AvIA KOIPDULHCHTA 
YCHJIGHHA KACKOAJHOW CXeMbI, BKJHOUAIOWIeEH ABE HACHTHUHDIX 
JaMMbl, MOJYUHJIOCh TAKOE Ke, KaK AIA OXHOKACKAaAHOTO YCHVJIH- 
TeJIA, COOPaHHOro Ha NeHTOe. 

Hatizem BesIMuMHY BXORHOH emKocTH C siamrbt //; KaCKOZHOH 
CX€MbI YCHJIHTeJIA. 

Kak H3BeCTHO, BXOAHAH EMKOCTb JIAMIIbI YCHJUTeIA, Y KOTOpOrO 
nepBblit KacKay, COOpaH NO cxeMe C 3a3e€MJICHHbIM KaTOJIOM, paBHa 


C= Cyn + Cog (1 + Kyi), (9) 


rie Cyy—€MKOCTb MeKAY CeTKOH wu KaTOZOM Jiammpt J/; (cM. 
puc. 1); 
Cag—— @MKOCTb M@*K AY CeTKOH HY aHOgOM Jiamnbt J/;; 
Ky, — KOSPMHUKEHT YCHJICHHA NepBOH JaMMbl, paBHbll 








_ Ug 
CocraBsiad ypaBHedun Kupxrodpa, peliian ux u yuntpiBasd (10), 
HavleM 
| ay Ri, + Ra’ = | 
Ayn Pt Ri (1 + pg) + Rig + Rg? (11) 
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Ecan mamnp J7, u /Tg UNCHTHYHDI, TO © 


R 
[apo 
aes fe lens (12) 
Ky= Re 


2 ® 
4 4+ 2.41 
p Ri tar 





R 2 
TIpHHHManA BO BHHMaHHe, YTO Ri =14 —7 = 1, nonyuue 


OKOHWdaTeJIbHO 
R 


Orciofa Wd EMKOCTH BXOa JiaMnbi //; OYEM HMCTb 
= Ra 
C= Cpe + Coe(2 + FB). (14) 


TlogctaBan WHpbl, werko yOeQuTbCH, YTO BXOAHAA CMKOCTb 
y KaCKOAHOrO yCHJIMTeJIA MeHbIe, YeM y OObIdHOrO Ha TPHOMAX, 
HO 6OubUe, YeEM y OObIYHOTO Ha MeHTOAax; MH3HYECKH 9ZTO TOVJY- 
yaeTCA TlOTOMy, 4TO KOSuuMeHT ycueHuA 1-H maMmbl 6s1N30K 
K eHHULLe. 





Puce. 3 


Halizem conpoTuBsieHue wyMos R,,, IPHBeZeCHHbIX K BXOJy yCcu- 
JMT@JIA; IPH 3STOM OyAeM CUHTATb, ITO WYMbI CO3ZalIOTCA AHOAHBIM 
TOKOM NepBOli H BTOPOH JIaMIbl, a TakKe COMPOTHBJICHHeM Ha- 
rpy3ku Ra. | 

CoctTaBHM 3KBUBaJIGHTHY!O CXE€MY KaCKOAHOrO yCHJIHTeJIA C y4e- 
TOM MCTOUHHKOB IWyMa (puc. 3), B KOTOPY!O BKJIIOUHM: 

a) reHepaTOp HaNpaAKeHHA, YYMTHIBAIOLMAM LWiyM aHOAHOrO TOKa 
nepsoi samnbl /7; ¢ 9. 2. c., 9>pPeKTHBHOE 3HAYCHHE KOTOPOH PaBHO 
P19: - 
5° mers TR maxes | (15) 
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rie & —nocrosuuaa BonbuMaka, papHan 1,37 - 10-23 doe/epao, 
T — Tremnepatypa WyMsAllero CONpoTHBJIeHHA, paBHaad 300° K; 
Owaxe — BEPXHAA TpaHvla yacTOT NMoOsOCcH MpoMmycKaHHA YCHJIL- 
TeJIA; 
R v4 — CONPOTHBJIeHHe WIYMOB NepBok siamMmbl //; B OMAX; 

6) redepaTop HalpaAxKeHHA, YYMTHIBAIOLUH WYM aHOAHOrO TOKAa 
BTOpOH Jiamnbl //2 c 9. 0. c., 9PPeKTHBHOe 3HAYeHHE KOTOPOH paBHo 
eae 

2k 
33 Pacer TR u2 mane, (16) 


rie Riy»— CONPOTHBJIEHHe LIyMOB BTOpOH JiaMnbl //y B OMAaX; 

B) reHepaTOp HallpsxxKeHHA, YUYHTbIBAIOLHH WYM, CO3MaBae- 
MbIH COMPOTHBJIGEHHeM Harpy3KH, 
cai TR, O make: (17) 

O6paTHM BHUMaHHe Ha TO, YTO B CxeMe (cM. puHc. 3) MpoTe- 
KaloT TOKH WIyYMOB Cc aq@pcbeKTHBHbIM 3HaueHHeEM Juz; Ly23 Luz (CO3- 
WABACMble 9.0. C. 449,399} 9g), KOTOPble HYXKHO CYMMHPOBATb 
NO KBaJlpaTHYHOMy 3aKOHY, NOCKOJIbKyY OHH ABJAIOTCA He3aBHCH- 
MbIMH CJIYYaHHbIMH BeJIMYHHAaMH. 

Jian yo6ctBpa BbIUHCJICHHH UWedlecooOpa3sHO ONpeeJIHTb OT- 
RembHo 1,13 [yo3 /43 (PHYeM NPH BbIYHCICHHH OMHOTO 43 TOKOB 
Jpyrve TOKH HW COOTBETCTBYIOWMe UM 9. 4. C. MOXKHO NPHHATH Pas- 
HbIMH HYyJIO), a 3aTCM, CYMMUPyH MO KBaApaTHYHOMY 3aKOHY, 
HaHTH Pe3YJIbTHPYIOIWHH TOK LIYMOB 


Py = Pag + Pag + Pus. (18) 


CoctaBJiaat ypaBHeHuaA Kupxroda vin cxeMbl, NMpHBeeHHOH 
Ha puc. 3, H pellad HX NOAO6HO TOMY, KaK MbI STO MeJlaJIH BbILEe, 
Hal eM 


a 
53 


au 


| pe parC] + Y2)s) ; 
tt > RaQ ia) + Rig + Ry me 


— (4959 7 90 
Jug Rj, (1+ es) + Ri, + Ra : ( 


Ss 
| Ris (1 I) | Re ! Ry (2 ) 


lenaa rogetanopky (19), (20), (21) B (18), Hatgzem Bpipa- 
*KeHHe JIA KBallpata 3PtekTHBHOTO 3HaYeHHA Pe3y/JIbTHPYyIOUle;ro 
TOKa WyMa 


po PiU +o)? op + pep + 99 | (22) 
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TlonctaBim B ypaBHéune (22) 3Ha4eHHA 0%, Bo 5°Cs, HafmenHble 
43 ypaBHenun (15), (16) u (17): 


[2 _ tk Taf {py (1 + pe) "Rua + poh we + Ral (23) 
m [Rin (1 + 2) + Rig + Ral? ) 


Ymuoxaa /? na R2, Haltsem accekTuBHoe HanpsrKenHe UyMa 
Ha BbIXOJle YCHJHTeJA: rn ; 


2 = PT mane Loi (1 + yg) "Ru + vpRua + RalRa 94) 
Bex ® [Ri (V +2) + Rig + Ral? 





Jia Toro uToObl HATH KBagpaT adiPeKTHBHOrO 3Ha¥eHHA Ha- 
Nps2KeHUA WIYMOB 9?,, MpHBeeHHbIX KO BXOAY YCHJIMTeNA, HYKHO 


2 2 
O°, Pa3eJIWTb Ha KBaspaT kospulwenta ycueHnuA Ky MepBblx 
ABYX KaCKafOB YCHJIHTeJIA; IPH 3STOM OyeM HMETb 


2k 
ae = a TR, OsaKes (25) 
rye 


ps 1 


Rx =Rirt Rug - a2 (1+ po)! F tp)? eg cee 


(26) 


eCTh COMPOTHB/IEHHE WYMOB, MpHBeAeHHbIX KO BXOAY ycusUTENIS. 
Yuntppas, uo py >> 1; py >1, a Rut; Rus; Ry TpUmMepHo 
OMHOTO NOpAAKa, NoyyHM 


Ris Rin (20), 


T. €. YPOBCHb LWIYMOB, CO3QaBaeMbIX AHOJLHbIM TOKOM JlaMM Hi CO- 
IIPOTHBJICHHEM Harpy3KH YCHJIHTeJIA, COOpaHHoro MO KaCKOAHOH 
CXeMe, IIpaKTHYeCKH TaKOH Ke, KaK H B OOBINHOM TPHOAHOM kac- 
Kale C 3€3eMJICHHbIM KaTOJOM, TOrAa Kak KOSPMUILNEHT yYCHJIeHHs 
Bcero Kackaga (AByX/IaMnoBOorO) H BXOMHAA EMKOCTb TakHe xe, 
Kak y MeHTOMa. 


2. OcoGeHHocTu cxeMbI Cc «KaTOXHbIM» BXO0M 


TIpHHuHnuadbHad CX€Ma YCHJINTeJIA C BXOJOM Ha KaTOHOM 
NOBTOpHTeJe MpeAcTaBJleHa Ha puc. 4 HW BKHOUaeT B CeOA ABA Kac- 
Kaya [JI. 3}. Tlepppii Kackag (//;) co6panH mo cxeMe xKarToj\Horo 
MOBTOPHTeA (Ha TpHOMe WH MeHTOMe), BTOPOH Kackay coOpaH 
Ha TpHOse TO CXeMe C 3a3EMJICHHBIM KaTOJOM, 


3t 
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Bxod yCHAMTeIA COCAMHEH SKPaHUPOBaHHbIM MpOBOMOM C Te-— 
pemalolkeH TeJIeBH3HOHHOH TpyOKOH, MpHueM 9KpaH CoeAHHeH 
ONMHHM KOHWOM Cc conpoTHBieHHem R,, ApyrHM —C KOJIbUCBbIM 
SJIEKTPONOM, PAaCNONOMKeHHbIM OKOO MHLICHH, KowlekTop mepe- 
gare Tpy6Kku 3a3semicH. T]pw TakKOM COeAMHEHHH 9KpaHa BXxOL- 
Had @MKOCTb YCHJIHTeIsZ SyseT paBHa . 


+ 
bys co ; 
KonneKinop YB ” Mauer Ca g~ EO Ne 
(Gare 
ae 
| ty eoneine 
On mmexmpog a P } Re ge 
Puc. 4 
C — Cig a Cag =“ (Cys als Cx ae Cox) (1—Ky}, (28) 
re C,,.— @MKOCTb M@KAY MHLICHbIO Nepesatoulen TpyOKH HM KOJI- 
JIEKTOPOM; 


Cy, — @MKOCTb M@X*Ky MHWeHbIO Hepesalomsen TpyOKH 4 
KOJIbIIEBbIM 3JIEKTPOJLOM; 
C,— MOHTaKHAaA CMKOCTD; 
K,— Kxostuuven? ycuseHuA KaTOAHOrO MOBTOPUTeJA, PaB- 


1 
HbIi een Ga : 
TSR, 


S;— KpyTu3vHa vamnbl J//\. 

Ecau yuectb, uto Ky 6.0v30K K eMHULe (HanpuMep. kK, = 0,9), 
NerKO BUeTb, UTO C B STOM CJyYae GyAeT MeHbIe, YEM B YCHJIH- 
Tele C OObIUHBIM BXOJOM HM JaxKe 4eM B YCHJIHTee C KaCKOJHbIM 
BxO0M. B ycuJinTesié C OObINHbIM BXOZOM . 

C= Caueb Cus 7 Cy a Ce = Cag @l + Ky), (29) 
rie Ky — cocTaBlsteT HECKOJIbKO eMHHHI. B ycusuTete C KaCKOA- 
HbIM BXOJOM 


C= Ci aa Cig a Ci is Con aa Cag (2 = 4) , (30) 
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Takum 06pa30M, MpeHMylecTBO CXeEMbI C «KATOMHbIM» BXOJOM 
SaKMOUaeTCA B 3HAYHTCJIbHOM CHH2KCHHH BXOAHOH eMKOCTH C 
YCHJIMTeJIA. ° 

Haliqem compotTuBjiene wWyMoB Rw, MpHBeACHHbIX K BXOAY 
yCHJIMTeIA; Mp 3TOM G6yeM CUHTaTb, 4TO LWIYMbI CO3sLalOTCA 
AHOMHbIMH TOKAMH MepBoii H BTOPOH JlamMM, a Tak»%Ke CONMPOTHBJe- 
HHeM Harpy3Ku TepBoli JlaMMbl (CM. puc. 4). 





Puce. .5 


O6paulanch K SKBUBaJICEHTHOH CxeMe KaTOHOFO MOBTOpPHTEJIA 
(cm. pue. 5), cocTrapiss ypaBHexun Kupxroda 4 npoBoss BbIMHC- 
JICHHA, AHAJIOTHUHbIe BbIUHCJeHUAM TIpeAbIAyluero maparpada, 
HaHeM: 


i+ sae] {R igus ltete. 
: = SiR Sut © Rw? : T SiR + By ut Ri 

eS 5 gee ee (31) 
E t Sik - =| 


re pv, — cTaTuyeckul KOSPDULHEHT YCHJIEHHA NepBOH JaMMNbI; 
Rug — COMNPOTHBACHHE WIYMOB BTOPOH JIaMIIbl. 


] i é 
YuUTbIBaA, UTO oo H UTO TIOCICAHHH YWIeH, CTOALIHH 
1 


B (PHrypHbIX CKOOKAaX BbIpPaKennA (31), O6bINHO MaJ MO CpaBHe- 
HHO C JLBYMS MepBbIMV, B YeM JIerKO YOeCAHTbCA, NOACTABHB KOH- 
KPeCTHbIe UHCJAa, MOMKHO HaMmHCcaTb 


R 
Rua= R 4 -+ ae 


2 

EcJIM yueCTb BJIMAHHe KEMKOCTHOPO AG /HTEJIA> B CETOUHOH Wer 
KaTOAHOFO MOBTOPHTEJA, COCTaBJICEHHOTO H3 eEMKOCTeH CeTKa — 
KATO U CeTKa — 3eMJIA, TO pe3yJIbTUpyloulee conpotruBJeHHe Ry, 
OKaxKeTCH ellie 6ou/lblue, UTO HU MOATBEPXKMaeTCA IKCNEPHMEHTOM 
[JT. 8]. 


(32) 





3 Texunxa tenesuaenna, 24 bd 
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par rag rs Sin ia a P eo Sak ge 2 r « ¢ » ‘ rane ' * : se . 

Takum 06pa30M, Ry YCHAMTeIA C KATOLHbIM BXOZ0OM GousDllle, 
yeM Aw, (COMPOTHBeHHe WyMOB O6bIdHOrO YCHJHTeIA), TO 
ABJIACTCA HEMOCTATKOM. 


3. KpuTepHn «uiyMoBOoro Ka4eCTBa» Nepewatowlen KaMepbi 


Ilepexoaax kK HCCJ€ROBAHHIO MPeABapHTeJIbHbIX YCHJIHTeJIeH 
C y¥eTOM CTPYKTYPpb!I CO3MaBaeMOro MMH IlyMa, CJle@yeT OCTaHO- 
BHTbCH Ha BbIOOpe MOAXOAALWero KpHTepHA «LUYMOBOTO KayecTBa» 
So KaMepbl. 

Tak Kak KayecTBO MepezalouleHh KaMepbl TeM BbIMe, YeM 
Goble OTHOWeHHe CHrHadia K LWYMy Ha ee BbIXO/e (Yyaxc) MPH 
OHHOM HW TOM Ke TOKe peers le maxe Ha Bxoge, TO So HOJKHO 

MAKE 


ObITb IPONMOPUHOHAJIbHO 
le make 


C pyro cropoubl, ¥eM «MeJIb¥e» LYM, TeM OH MeHee 3aMeTeH 
Ha H300paxKeHHH, a CJICNOBATeJIbHO, So JOJDKHO ObITh MpONOpLHo- 


c 
HaJIbHO =>. Sfecb %,— AVMTCbHOCTh OMHOTO 3JIeMeHTa pa3- 
it ' 





-; Ty— HaHBepoATHeHIWad 


O MaKe 


JIOHKEHHA H300PaKeHHA, PaBHan 


: Tt 
AIMTEbHOCTb IWYMOBOrO BbIOpoca, paBhad —— ; | — CpeqHAA 4a- 


CTOTa CNeKTPa WIYMOB. 
IIpaktuyeckH KpuTepHi «itymMoBoro KayectBa» So KamMepbt 
YHOOHO BbIOpaTb CJIEAYIOIHM OOpa3om: 


= Wiedite yy aes 33 
So le mace = make us ; ( ) 


Q2kT 
Hannune MHOKUTeAA 


BbIUHCJICHHA-: 
Tak Kak 








NO3BOJIACT HeECKOJIbKO YNPOCTHTb 


— U, MAKC 


MAKC 5 ’ 


rte UO, wae — 3HAYeHME CHTHAa Ha BbIXOMe YCHMTeA MPH Me- 
pemaye HaHOoslee APKOH TOUKH H306ParxKeHug; 

¢ — CPe€MHeKBaApaTHyHoe HanpAxKeHHe IWyMa Ha BBI- 
XOLe yCHJIUTeIA TIpH mepesaye HaHOosee ApKOI 
TOUKH H300parkeHnu |, 


Ve maxe O41 2kT 3 
a Se eee ; 4 
So le maxc mane F 7 oe) 


* Yka3aHHbih BEIGop KpHTepHa Sp MoxKHO OG6ocHOBAaTb Gosee cTporo, HC- 
XOMA H3 NONOKeHHA O6ueH TeOpHH CBA3H. | 


34 
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Jlanee 6yner BUAHO, UTO So aBAeTCA PyHKUMeH NapaMeTpoR 
IPCMBaPHTeJIbHOrO YCHJINTeIA, YPOBHA LIYMOB nepesla roulelt 
TPyYOKH HW «KUACTOTHOH XapaKTePHCTHKA» MpHeMHON TeJIEBH3HOHHOH 
TPDYOKH. | 


4, Tipegpaputerbublit ycutuTeb 6€3 NPOTHBOLIYMOBON 
KOppeKUHH 


Tlaa toro uTo6bl onpesesiuTb So, HEOOXOAHMO 3HaTb (PyHKIH10 
CMeKTpaJIbHOH MAOTHOCTH LuyMa F (w) Ha BbIXOJe MpeABAapHTedb- 
HOO yCHIHTeIA H ero KoastppulveHT Nepegqayn (H3MeHEHHA 
B CTpyKType UlyMa, Co3qaBaeMble MpHeEMHOH TeIEBH3HOHHOH Tpyo- 


* 


Ye 





fi, : ; 
Nocnedyrouue KacKkados ‘ 
| | apedbapumencnoeo Ur 
==: CuUNUINES 
A R i re ‘ ¥ : e 
Ct. | 
“f A “k G 7. 
Puc. 6 


KOH BCJICEHCTBHE KOH@UHDIX Pa3MePpOB anepTyPbl, MOMKHO YUECTb, 
BbIOpaB HawexkKalluM O6pa3som koadiHuneHT Nepewaun yCHVIH- 
TeJIA). 

PaccmMoTpuM cJlesywllue Ba clyyaa: a) anepTypa mpvemioli 
TeJICBH3HOHHOH TPYOKH He BHOCHT HCKaxKeHHH; 6) alepTypa npHem- 
HOH TeJICBH3HOHHOH TPyYOKH BHOCHT HCKaKeHHA. 


a) Anepmypa npuemHou Me ACBUZUOHHKOU mpyoKt 
. He BHOCKM UCKACEHKU 


Haiigem dyHKUMiO CheKTpadbHOl naoTHOCTH WyMa F(w) Ha 
BbIXOMe MPeCABaPHTeJIbHOrO YCHJIHTeJIA, IA Yero OOpaTumMcs 
K puc. 6. 

Kak H3BeCTHO, MOLYyib conporusjenua |Z (wm) | BxoaHOR yen 

-“ YCHJHTeIA ONPeAeIAeCTCA PaBeHCTBOM 


Iz (o> ae 


Vid Richa ’ “teo) 
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npuwem B BeHUMHA R BRIOUpaeTca TaKHM o6pasom, uTobEt Ha ua 
CTOTE © =O vane COOMOLZaIOCh HepaBeHCTBO 





| 2 (© naxe) xe) | 
rz (0)) = 0,9. (35a) 


Jia Toro 4YTOObI COXPaHHTb YACTOTHYW, XapaKkTepHCcTHKy Npes- 
BapHTeJIbHOrO YCH/JIHTeJIA PaBHOMepHOH B npesedtax O-= Wyaxes 
B OMHOM H3 KaCKaJOB [IpOU3BOAMTCA KOPpeKLMA, MPH 3TOM KOIO- 
(buuveHT ycusieHud ycnuauTenan K(w) Bbi6upaeTca “v3 yclOBHA 


|z(w)|-| AK (o) | =; «|=const, (36) 
re |x|— KoaddunvexT TponOpunOHambHOCTH M@XKAYy Halps- 
*KeHHeM U, Ha BbIXOJHbIX 349KUMAX YCHAMTeA H TO- 
KOM CHrHada fC mepefaiulenh TpyO6KU («= =) 
cC 
Pemaa (35) u (36), Halinem 





|K(o) |= V1 R202. (37) 


YunTbIBad PaBHOMePHOCTb cneKTpa (dbslyKTyaluh aHOsHOrO 
TOKa N€pBOH JaMMbI NpeABapHTeJIbHOrO YCHJIHTeJIA, HaHem cper- 
Hee 3HauveHHe KBafpaTa HaNpsAxKeHHA WyMa o2 Ha BbIXOZe yCH- 


JHTeIA, OOYCHOBMeEHHOrO JIYKTYalMAMH AHOMHOTO TOKAa: 


© MAKC 


y= f ETE Ru (14 R*C20%) do. (38) 
J 


CpeqHuit KBadpaT HalpsxKeHus WyMa o% OO3aHHbIM CBOHM Mpo- 


HCXOKACHHEM AKTHBHOH COCTaBJIAIOWeH compoTuBseHuaA R BxoZ- 
HOH Wem, Ha BbIXOZe yCuJIUTeJIA HalMeTCA Kak 


en 
c= f Re [z()] | K(o) du, (39) 
0 
_ R 
rie Re [{z(w)| = Tp RiGio ~ AKTHBHaA COCTaBAAIONAaa MMIe- 
mauca Z. 
Ha ocHOBaHHH H310%KeHHOrO BbILe Halizem 


o? = f F (w) do, (40) 
a. zl ) 
F (w) = oer let (+ wt Ra RCO) (41) 
36 
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TlomyueHHoe BbIPaKeHHe CMPAaBeVIHBO JIHIWb B TOM Cj1yyae, eCJIK 
| caMa llepefaroulan TpyOKa He BHOCHT LWYMOB (ECM 2Ke BHOCHT, TO 
; B Hero BOUAeT elle WICH, YIHTHIBAIOLWAH WyM TpyOKyH). 


“> ‘ 
YnO6HO XapakTepH30BaTb ypOBeHb WIYMOB TpyOKH &, HeKO 


TOPbIM 9KBHBAJICHTHbIM TOKOM HOMa fg, KOTOPbIH, IPOTeKaA B pe- 
*KHMe TeEMMepaTypHOro OrpaHHUeHHA, CO3MaeT LYM 


capes Cia DO yaKe 
j= fi) slat (42) 


tlt TT 


rhe @€ — 3apan a1eKTpOHa (e== 16-107 a) Te. XapakTepH30- 
BaTb HOLO6HO TOMY, KaK MPHHATO UWIYM YCHJIMTeJIbHOM JlaMMbi Xa- 
paKTepH30BaTb HEKOTOPbIM LIyYMOBbIM compoTuBseHHem RylJ1. 5]. 

TlpHHuMasx BO BHHMAaHHe BBILIeH3I0%KeHHOe, (PYHKUHA Crek- 
TPaJIbHOH MIOTHOCTH WyMa F(w) Ha BbIXOJe MpelBapHTe/IbHOrO 
yCHAMTeIA C yYeTOM WyMa TpyOKH MOKeT ObITb ripe wcTaBwleHa 
B C/I@YIOWeM BHAe 


Fad sees fa res ae + Ray ROW? 2) (43) 


OtTmeTHM, 4TO XapakTepHow ocoG6enHocTbIOo FF (w), B cayyae, 
KOPa .TIPHMeHeH YCHJIHTesIb 6€3 TIPOTHBOWIYMOBOH KOppeKLHH, 
ABJINETCA PABHOMepHoe pacripesedeHve BO BCeH MOJICCe BHAeO- 
UaACTOT. 

Tlepexoaa k BbIuHCJIeHHIO So («IyMOBOrO Ka4yecTBa» KaMepbl), 
HaHyeM o H wy: é 


® MAKC ORT , aoe 
c= Vr wo) dw = ydo= Y 2zlee VY, (44) 


Pe 
P l Rei Ry 1 RO? Man 
a R | (ser ae 1 > os R)° MAKC ue 3 - | ) (49) 
, ites 0 
wo=z [ oF (v)do=¥%, (46) 
Q 
rie 





: a | Reig Riu wy? ara R yRO4naKe , 


Of 
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Tloncrapaad HafigeHHble 3HaueHHA o Hw, B YpaBHeHHe (34) 


Caine 
HM yuuTbipan, yro —“““ |e], noryunM 
fe MaKe 


So ean ate . (48) 


32 ov 
a MARC 


PaccmotpuM mpumep Ne |. 

BpiuucJidM «IUyMOBOe KayecTBO» So KaMepbl Tipu yculOBAH, uTO 
MepBbIi KaCKafl NPCABAPHTEJIbHOrO YCHJIMTENA BbINO-HeH Ha JlaM- 
ne 6HI5IT u B KamMepe nmpHMeteHa TpyOKa CyNePpHKOHOCKON. 


~B arom caysae Ry = 200 OM; + Cog = 1,4- 107-%Q; 
Cap 2 10-4 eS, = 6.5 -Ma/6:- Ce 3,6: = 10"; 
Cup = 7,3 1078 Ds Onane = 2% +5 + 108pad/cex; 
tpumMem C,, = 6 10- @; R=620 om; K,=4, 


ByfemM CuvTaTb, 4YTO WYM nepearouei TpyOKH 3KBUBAaJICHTeH 
luIYMy, CO3HaBaeMOMy TOKOM Hosa fy = 10-°a B pexkKuMe TeMMepa- 
typHoro orpanuyenua [JI]. 6]. 

‘BbluHCJIAA, MOJLYYHM 





S,= 1,89 : 10-3 —— eae IIpH 9TOM 


? 
ee zepyll: 2 O sane 


= 0,495. 


3aMeTHM, YTO NPHMeHeHHe B JTOM Culyyae Gosee COBEPLICHHOH 
CXEMbI BxO/ia (HarpHMep, KaCKOAHOM WM KAaTOMHOH) He AaeT 3a- 
METHOPO YB@JIMYCHHA «LIYMOBOrO KaueCTBa» KaMepbl So. 


6) Anepmypa npuemHol menesu3suonHou mpyOKu 
BHOCUIM UCKAICERNUA 


B o6wem CJly¥ae, KOrfa NPHEMHAA TeJICBHSHOHHAN TpyOKa BHO- 
CHT JIMH@HHbIe HCKAaKeHHA, OOYCJIOBJIEHHbI€ KOHeYHbIM Pa3MepOM 
AII€PTYPbl, H3MCHEHHA, BbIZbIBAeEMbIe HMH B CTPyKType WyMa, 
MOMKHO YUeCTb, CCH KOIPPHUHEHT Nepean K YCHJIMTeJIA YMHO- 
XXHTb Ha »\2 

ele): 
w \2 ix] t3 
rye la — MHOKUTeb, YYUTHIBAIOULMH JHHEMHbIC HCKAKEHHSI, 


BHOCHMbIe anepTy pol pHeMOn TeVIEBM3HOHHON 
TPyOKH, 

0 — Tak Ha3blBaeMan MpHBeweHHaA YaCTOTa  amepTy pb 
(yacTOTa, H& KOTOPOH MpOHCXOANT 3apad anep- 
TYpHOH XapakTepucTHKH Be pas), 


3b 


4 
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CnekTpaJbHad PYHKWNA WyMa Mp STOM MOET ObiTb HaHMeHa 
Kak 


F(o) = 2A TEE (Reid 444 Rar 4 Ry RCPua)e CE (49) 


3HAYCHHA S H ® BBIUMCAAIOTCA MO TEM Xe MOPMyviaM, 4TO H 
panbiue, mpH atom J u O BEIUNCAAIOTCA CAENYIOIHM OOpa30M 


ellen aa) 2V 2 0(2 Susie) 


—"R \\2kT +1 
DuaKe 


Bee oh AAil Rui RCP i1RC IVE (p (2 w ol 9 ene ol 3) y) : (50) 








© waKe \2 


ja HS (le 4 By (OP) 





© wake \? 


4 Rus Kr Q4 pe ) Vy iD uae |. (51) 


Kak H paHblie, 





O 
So = 
y3i2 . 

© MAKE 

PaccmotpyM mpumep Ne 2. 

Ilycrb NapaMeTpbi nepesaloulen TeJIEBH3HOHHOH KaMepbl 6yzyT 
Te Ke, YTO WH B TipeAbIAyIeM NpHMepe, HO MpHeMHaA TeJICBH3HOH- 


Han TpyOKa BHOCHT HCKaKeHHA 
Q=22-5- 10° pad/cex. 


Hatimem So c yueTOM H3MeHeHHH 'B CTpyKType LWyMa, novlyyati- 
IWHXCA 3a CUT KOHCUHBIX Pa3MEPOB allepTypb! NMpHeEMHOH TeeBH- 
3HOHHOH TPyOKH. 

Bbluncaasd, MOy4HM: 





So=1,82- 1073; —L. =0,364. 


© NUKE 


HecMoTpa Ha TO, 4TO ypoBeHb IlyMa MO CpaBHeHHIO C Tpe/ibl- 


AYUMM CJIyYaeM YMeHbLIMJICA (¢ NMponopuHoHasbHO VY,ayY 
YMCHbUIHJIOCb), So BbIPOCO HeSHAaYHTeJIbHO. Mponsouio 3TO 


w 
: I 
NOTOMY, YTO —-— TaK?Ke YMeHbIUHNOCh, WyM cTa Oosee 


O MAKC 


KPYNHO3EPHHCTHIM, a CYIEROBATEJIRHO, HW Ooylee 34MeTHDIM, 


3g 
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5. NpeapapuTeibHbli YcCHJIMTeb C NpOocToH pOTMECLY Monon 
Koppekunei 


Tlepexoas! K UHCCJICQOBAHHIO MPeCABAPHTeJIbHOrO YCHJIMTeJIA 
C NpocToH MpOTHBOLIYMOBOH KOppekuHeH, O6paTHM BHUMAaHHe Ha 
TO, UTO PpaSHHla M@EXKAY HAM HW YCHIMTeJIEM 6e3 MPOTHBOLIYMOBOU 
KOPpeKUHH (OpMaJIbHO COCTOHT B pa3/JIHYHOH BeJIHUMHeE Harpy- 
304HOrO conpoTHBvieHHs” R [JI. 1]. B cuiyyae ycnintTea Cc npocroi 
lIPOTHBOLIYMOBOH Koppekilvel BeM4HHa RX. BbIOKMPaeTCA’ BO3MOKHO 
6OuIbUIeH (MpakTHYeCKH COTHH TbICAY OMOB), 3aBaJl Ke WaCTOTHOH 
XaPpaKTePHCTHKH, KOTOPbIH MpW ITOM TOJTyuaeTCA, KOPPeKTHpyerTcn 
B OAHOM H3 NOCJEAYIOWHX KACKaqOB YCHJIMTCMS, 

YpBesMueHHe  Cco- 
MpOTHBJIeHHA R, Kak 
U3BeCTHO, IIPHBOAHT 
K CHHKCHHIO LWYMOB 
Ha BbIxXONe YyCHuJUTe- 
If, a TakKe-K CHH- 
)KEHHIO BJIMAHHA Ldy- 
Ma TlepBOw J1aMItbl, 
MockOJibky pocr RK 
MpHBOAHT K_ pocTty 
BXOMHOFO CHIHaJa. 

Bauky Toro, uto 


TIPHHUHMHadlbHaw CXe- 
SAME Ma YCHJIMTeJIA C mpo- 
CTOH TI POTHBOLLIYMO- 
LLY a BOH KOppeKllHeH co- 


BiajlaeT CO CXeMOit 

HEKOPpeKTHPOBa HH O- 

Pat rO YCHJIHTe/IA, YpaBHe- 

HHS, BbIBEACHHbIe BbI- 

we aia F(w); Y; O; 

Pate So, OCTAIOTCH B CHE, 

‘TEM He MeHee OOJIb- 

WHE KOJIMUCCTBEHHbIe U3MeHeEHHA R NpHBOULAT K CYLULeECTBEHHbIM 
KaY@CTBCHHbIM H3MCHCHHAM, Ha KOTOPbIX MbI HW OCTAHOBHMMCA. 

Bo-nepebix, CNeKTpaJibHaa (byHkuua Wyma F (w) Ha BbIxoze 

NPCABaPHTeJIbHOrO YCUJINTeJIA C NMPOCTOH MpOTHBOUWYMOBOH KOp- 

pekuueli O6yeT HMeETb Pe3KO BbIPaKeHHbIN MOAbeM B OOJIACTH 

BbICOKMX “acTroT (puc. 7). Haamune nospema F (wm) B o6macTH 


w 
I 
BbICOKHX YUaCTOT NPHBOAHT K TOMY, UTO~— pacreT, T. €. UWIYM 


OVaKe 


CTAHOBHTCH 60JIGC@ M@JIKOCTPYKTYPHbIM H, CJI€JJOBaTeJIbHO, MeHee 
3aMeTHBIM. TaKHM OOpa3oM, yBeJIW4eHHe So, KOTOPOe TIpH 3TOM Ha- 


4Q) 





3 & méeey 
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G6urogaeTca, OOyCIOBIeHO, C OHOH CTOPOHbI, YMeHbUIeHHeM 
w) 





5 (poct Yyakce), a ¢ Apyrok, — yBestHyeHHem 


O MaKe 

Paccmotpum npumep Ne 3. 

BbrucJidM «LUyYMOBOe kayecTBO» So KaMepbl Wit Cllyyan, 
Koraa BCe MapaMeTpbl MpeMBapHTe/IbHOrO YCHJIMTeJIA Te Ke, YTO 
B npumepe Ne 1, Ho R= 10° om (emMKocTb MOHTaxKa Cy, a CJIeLO- 
BATeJIbHO, HM BXOAHaA EMKOCTb B3ATbI MIpeAHAaMEPeHHO HECKOJIbKO 
3aHHKEHHbIMH). 

TIpoBoda BbIMHCIeHHA, MOJLYYUM 


1 
OM Is 





Sy = 1,384.10, 
au |? 


(a I 





mpH sToM ——— = 0,64 (cp. c mpumepom Ne 1). 


Takum O6pa3om, Sg B pacCMaTpHBaeMOM TIpHMepe NoJlyyaetcA 
B 7,1 pa3a 60sIbLude, YeEM AIA CJlyYad HEKOPPeKTHPOBAHHOPO YCHJH- 
Tesin. O6paTHM BHHUMAHHe Ha TO, UTO 3 OKA3bIBaeTCH MEHbILe BCero 
B 5,45 pa3a, OcCTa/IbHad jOJIA BbIHTpblia OGyCOBJIEHa POCTOM 


@] 





> . AH@JIOPHYHbI pesybrTaT NOYYHTCA WH NpW yyeTe H3Me- 
MAKE : 
HCHHH, BHOCHMbIX arepTYpOH MpPpHeMHOH TeJIeBH3HOHHOM TpyOKH. 


Ha puc. 7 mpwBeseHbl KPHBbIe CNeKTpaJibHOH tbyHKunH Fw) 
Ha BbIXOLe€ NPCABaPpHTe/bHOPO YCHJINTeJIA C MPOCTOH IIpOTHBO- 
WYMOBOH Koppekuneli. Kpupan / npeszctaBdiner coOol CneKTpadJib- 
Hylo (byHkuuIo F (wm), cooTBeTcTByIOLly!O TlapamMeTpam nepesato- 
Welt TeJICEBH3SHOHHOH KaMepbl, IPHBEAeHHbIM B NpHMepe Ne 3. Ecuut 
BXO YCHJIHTe@JIA C NpPOCTOH NPOTHBOLUYMOBOH KOPpeKUHeH BbINOJI- 
HHTb TO CX€Me C KaTOJHbIM MoBTOpHuTesiem, TO F(w) 6ygqeT HMeTD 
BUA, WpelcraBenibii KpuBolt 2 (AR, == 2000 om). Ha stom xe 
pHCyHKe BHAHa BOA WymMoB B F (wm), O6ycOBJeHHas COMpPOTHB- 
yeuvem Ru nepesaioulen TpyOKoH. 

Ha puc. 8 npuBeseHbl KpuBbIe CNeKIPaJbHbIX PyHKuHH F (w) 
(JIA YCHJIUTeJIA C TMpOCTOH MpOTHBOLIYMOBOH KOppeklHeH, B KO- 
TOPbIX YUTCHbI H3MCHEHHA, BHOCHMble anepTypoH MpHeMHON TeJie- 


" ‘ ao a 
BH3HOHHOH TOVOKH (2 = 22-5- 108e . KpusBaa 7 cootBercrByer 
¥ CEK y 


cuyualo, KOra BXOA YCHVJIMTeJIA BBINOJHEH TO OObINHOH CxeMme. 
Kpupaa 2 cooTeeTcTByeT CJly¥alo, KOra BXOA YCHJINTeJIA BbIMOJI- 
HeH TIO CX€Me C KATOAHbIM MoBTopuTedjem (KR, = 2000 om). 

Miz pacCMOTpeHHbIX KPHBbIX TIPHXOHM K BbIBOAY, YTO MpHMe- 
HEHHE KATOAHOFO NOBTOPHTeJiA NOSBOJIAeCT UPeSBbIVaHHO CHJIbHO 
YMCHbUIMTb JOJO UIyMa Ha BbIXOJe YCHJIMTe/IA, OOYCOBJEHHYIO 
ApoOoBbIM s@dekTom nepBoli JiaMMbl |[yMeHbLeHHe MpousBeeHHH 


4\ 
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R,,C* TpHBOAMT K YMeHbINCHHIO KOMMOHEHTOB UIyMa JIaMMbl; CM. 


ypaBHeHue (43)]. 

Ha puc. 9 npuBemeHo cemelficTBo 3aBucuMocTeli So oT RyC? 
WIA CHeAyIOULUX csy4aes: 1) ig=0; 2) ig=0,5 - 10a; 3) ia=10-€a; 
4) ig=1,5-107-%a (npoune naHHble Te 2Ke, YTO B mpumepe No 3). 


ca F(w) 
[2x7is / “] 
-§ is 


50 | | 
no 

typ re 7 
mila 


Ne papeneeuiet < Ky a KB 
mpyoxu SRR 
x N Na aa “a Wee an 
Meek 


Puc. 8 


Ha pvc. 10 mpuBeseHo aHaJlorH4Hoe CeMeHCTBO 3aBHCHMOCTeH 
AJIA TEX Ke JAHHbIX YCHJIMTeJIA, MPHYeM 3eCb YYTeHbI H3MeHEHHSI 
B CTPyKType LyMa, BbISbIBae€MbIe anepTYpOH MpPHeMHOH TeJIeBU- 


3HOHHOH TpyOKH (2 =2r 0° 10°22). 


~2 
3:10 Sy 





C10 


1 5 10 15-10"? om -p? 


Puc. 9 


TIpHBeeHHble 3aBHCHMOCTH MpeACTAaBJINIOT OCOG6bIM HHTepec, 
Tak KaK NO3BOJIAIOT OLEHHTb BO3MOMKHOCTH, BbITeKAIOUHe H3 MpH- 
MeCHeEHHA OouIee COBEPLIICHHbIX CXe€M BXOfla (KaCKORHOH WIM Ka- 
TORHOH). YUHTHIBaH, YTO MCMO/b30BaHHe YNOMAHYTHIX CXEM BXOa 
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NPHBOAWT K YMeHbIUeHHIO Npon3BezeHHA R,,C?, T. @. B KOHEYHOM 
uTOre — K YM@HbIJeHHIO KOMMOHEHTOB LWIYMa JIaMMbl [CM. ypaBHe- 
HHe (53)], 3ameTHM, TO ake 3HayHTeIbHOe yMeHbluJeHHe R,,C? 
pH HaJIM4HH WYMOB TpyOKH He JaCT CYHLECTBEHHOFO BbIHIpbIlWa 
B So. Tak, HalpuHMep, pH 3aMeHe O6bINHOFO BXOa Ha KaTOAHBbIA 
c R,== 2000 om (ecm yuecth aneptypy Tpy6Kn), Sy Bbipactér 
TMPpHMepHo Ha 0%. []pHMenenne KacCKOAHOrO BXOMa aeT CLE MeHb- 
WHH IpHpocr So. O6bacHaetca 3TO TeM, 4TO, Y6HPaA WyM JlaMIMbl, 
MbI Te€M CaMbIM YOHPaeM «BbICOKOYACTOTHYIO» MOMeXy, T. e. 





o 5 “10 15-107" ont? 


Puc. 10 


«YKPYIIHACM» WIYM H jlevlaemM ero Oovlee 3amMeTHbIM. Ecvin 6bI yala- 
NOCb JIHKBHAHPOBaTb WYM, CO34aBaeMbIH Mepexarolileli TpyOKOH, 
KOTOpbIH OPHEHTHPOBOYHO xXapaKTepu3yYeM 3KBUBaeHTHbIM 
ig =10~%a, TO TpH cxeme C O6bINHBIM BXOZOM NoOwyUHNOCh Opt 
yBesH4eHHe So ipHMepHo Ha 45%, nNocKOJIbky WIyM TpyOKH paBHoO- 
MepHO pacnpeyesieH MO BCeMy AMana3oHy uacToT (UIYM CO cMmeKT- 
POM, PaBHOMepHO pacnpeseJICHHbIM MO BCeMy AHama3oHy uaCTOT, 
oOpasyeT Ooulee KpynHylo H, CJIEMOBATeJIbHO, Oovlee 3aMeTHYIO 
lOMeXy, EM LYM CO CNeKTPOM, COCPeAOTOYeHHbIM B OO/IACTH BbI- 
COKHX UaCTOT). 

Ha puce. 11 nmpeacrasieHa 3aBucHMOCcTb So or R Isa pasvinu- 
HbIX Me€peAarOllWx TeJIeCBH3HOHHbIX KaMep (B MPHBEJLEHHbIX KPHBDbIX 
V4TCHO BJIHAHHE <YACTOTHOH XAPAKTEPHCTHKH» MpHeMHOHM TpyOKH). 
KpuHBas 7 COOTBeTCTBYeT KaMepe, B KOTOPOH MPHMEHEHbI YCHJINTEJIb 
C OObIUHbIM BXOJOM HW MNepesaroulan TpyOka cynepHKoHOcKoON: 
RywC?= 12,8 - 10-% om- G?; i9=10-%8a. Kpusan 2 coorserct- 
Byer KaMepe, B KOTOPOH MPHMeHEHbI YCHJHTeb C KaTO,- 
HbIM BXOJOM HU nepemaioujah TpyOka CyNepHKOHOCKON: 
Ry C?=2,16 - 10-%? om: G?; ig =10-%a. Kpusaa 3 coorsertcr- 
Byet KamMepe, B KOTOPOH NPHMeHEHbI YCHIHTeAb C KaCKOAHbIM 
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BXOMOM MU Tpy6Ka THMa BuAUKOH: RC? =5,9-10-% om. 6; 
i9=0,5 + 10-§a (p3aTto opHeHTHpoBO4HO), Kpusan 4 COoTBeTCT- 
ByeT KaMepe, B KOTOPO/ IPHMEHEHbI YCHUTeb C KACKOJHBIM 
BXOMOM MH FrunoTeTHuecKad HeliymMamad tpyOKa; RyC?= 
=5,9-10-* om- Gs ig=0. 


T a eT | : 
4.g? van 
310 / 


1g? ; 
210 410 6-10 8-10 0°om 


Puc. 1i 

PaccMOTpeHve KPHBbIX TIPHBOAHT K MbICJIM, YTO yBesMYeHHe 
BXOAHOrO COMpOTHBJIeHHA R NpeABaPHTebHOTO YCHJIMTeJIA BbILUe 
COTHH TbICAY OM HE MOXKET MaTb CYWIECTBEHHOTO yBesIHYeHHA So!. 
IIpakTHKa UeJIMKOM NOATBEpKAaeT CACaHHbIN BbIBOL. JlevcTBH- 
T@JIbHO, HH yBesHueHHe R cBepx 10° om, HH MpHMeHeHHe Oowlee Co- 
BePWIEHHOH CxXeMbl BXOJja (HallpHMep, CXeMbl C KaTOAHbIM MOBTO- 
puTejieM) He JacT CylUeCTBeEHHOrO BbINrpblilia B ypOBHe LIyMoB 
KaMeppbI. 

TakuM O06pa30M, Ha OCHOBaHHH MpOBeACHHbIX HCCJIeOBaHHtt 
MOMKHO Che/laTb CulesyIoWlHH BblBOd. TlpHMeHeHHe Oowee coBep- 


! Bro ewe AHWHHH pa3 nozTBepxKAaeT TO, UTO WYMAaMH MepesatouleH 
Tpy6OKH, B CJIyyae MpHMCHeEHHA BHICOKOUYBCTBHTeJIbHBIX COBPCMeHHBIX YCHIH- 
TesieH, NpeHeOperaTb HeJIb3A, 
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WICHHbIX CX€M BXOM& MOKET MaTb CYIIECTBEHHOS YBEJINNCHHE «LLY- 
MOBOrO KayecTBa» Sg KaMepbI,— YTO 2KBUBAJICHTHO YBeHYCHHIO 
U wane B TOM CijTyudae, KOra OAHOBPeCMEHHO C STHM NIPHMeHnHneTCcs 
MaJIOWYMAlllad mepesaioulan TpyOka H YCHJIHTeb HMeeT GOVIbINOe 
BXOJHOe CONpoTHBseHHe PR. 


6. HpeaBaputeabHbih yCHJMTeJb, BbINOJHEHHbIA MO CcxemMe 
CJOKHOK NPOTHBOLYMOBOH KOppeKuHH 


Ha pue. 12 npeactraBseHa cxeMa NpeABapHTeIbHOrO YCHJUNTeA 
CO CJIOMKHOH MPOTHBOLIYMOBOH KOppeKkuNeH [JI. 2]. 

OnpezeuM (pyHKUMIO CNeKTpaJibHOH maoTHOcTH Wyma F (wo) 
Ha BbIXOe MpeABapuTeJIbHOTO YCHJIHTeJIA, JIA Vero HaHweM Ko3(p- 









npedbapumenc- 
NOZO YCUTUIMNENA 





Puc. 12 


(DHULMEHT MepesayM BxoZHOH uenu K,,(w) vu KoadpPuuUveHT ycuue- 
Hua ycnutTenan K(w). KosccdumueHt mepezaun BXOHOH WenH 
“K,x (w} ecTb He TO HHOe KaK OTHOUIEHHE HalipsKeHHA CHPHaJla Ha 

cerke jammpbl JJ; (U, 4.) K TOKY CHrHaJa i, C TPYOKU: . 


K2(o)= eer, (52) 


le 





- CoctaBaaa ypaBHenue Kupxroda aia BXOAHOH Wenn (puc. 13), 
6yeM UMeTh 


Ose ih tg iggy ig ty 4,1) 
eS ee eee ae | 

1 Joc, ’ CBX Jol, ’ (53) 
U ax = U, —— Jo 4 1B eee So ge J 


Pewan HX, Hanwem 











. (54) 


Kl) SSS sates pees Fe = 
Vo = 2h Cr = w2C, Cor? + (wCyr~w3C, CoRL+CR+ CIR)? 
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TLasa Toro utoGb! NOJIyYNTb Ha BbIXOMe YCHJIMTeJIA BHACOCHTHAII 
6e3 HCKaKeHHH, KOS(PHIUHeHT ycuJIeHHA ycnHTenA A (wm) OKeH 
YROBMETBOPATh TPeOOBAaHHIO 


|K({w) | > | Kae (m) | =*« = const (55) 


BO BCel Mooce BHAeOUACTOT (T. €. JIMHEMHbIe HCKAKeHHA, BOSHH- 
Kaloulve BO BXOZHOH UelH YCHJIMTeIA, Badlee KOPPeKTHPyIOTCA 
B CAMOM YCHJIMTeWe) . 


mp 





ty Uchr 


a 


Pue. 13 


Peutaa (54) u (55), Hafinem 


ae Kk 
K () | a V1 — w"LCy — ©2CyCarRy + (oCyr — 8 CCoRL + oCoR + CR) . (56) 


Tenepb, Korga uspecten| K(w)| mMoxkHo nepelity kK Henocper- 
CTBEHHOMY ONpeseJeHHIO (PYHKILHH CNeKTpaJIbHOH MAOTHOCTH IWyMa 
F(w) Ha BbIXOLe NpeABaPHTeJIbHOrO yCHMIMTeISA: 


F (w) = Fox (o) | K() [, (57) 


rie Fy, (») — (PyHKUAA CNeKTPaJIbHOH MIOTHOCTH LWIYMOB, TIpHBe- 
JIGHHbIX K Ce€TKe MepBOH JamMbl ycuauTessa (/7/;). 
B culyuae OTCYTCTBHA WYyMOB Mepesalouleh TeJleBH3HOHHOM 
TpyOKH 


Fax () = Fr (wo) + F, (0), (58) 


rie Fpy(w)— KOMMOHeEHT (CbyHKUMH CneKTpadibHOH MJIOTHOCTH 
lWyMa, NpHBeweHHOrO K ceTKe Jl}, KOTOPbIN OOyc- 
JOBJICH AKTHBHOH COCTABJIAIOLUeH COMpPOTHBJIeHHs 
Harpy3KH MexKLy ceTKOH JI; u ee KaTOJOM; 
F,()— KOMNOHeEHT QYHKUMH CNeKTPaJIbHOK MVJIOTHOCTH 
IyMa, MpuBezeHHoro K ceTKe J/), KoTOpbIH oGOyc- 
JOBAIeH ApOOoBbiM 3addeKTOM aHOAHOTO TOKAa 
ambi /7. 
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ft: P ; 
Kak H3BeCTHO, 





kT 
Fr(o) ==> Re (2); | 
ORT } (59) 
ap (w) St aN ly | 
: 
rae Re (z,) — akTHBHaA COCTaBAAIOMaA CONPOTHBJIEHHA Harpy3KH 


MeKAy C€TKOH Hu KaTOROM JaMMbl J/;. 
JlerkKO NOKa3aTb, 4TO 


2 
R(t — 2 QLC1 — Cer — C2r2) + 04 CLD] 


Sas ee eee, 560) 
(1 — w2LCy — oo? CiCaRr)?? + (oCir — 18 €1ColL.R + wCoR + OCR)? 


Re (2) = 


a R,, — COMpOTHBJeHHe WyMa mepBOl JIaMMbI YCHJIHTeJIS. 

Pelulaa CoBMecTHO ypaBHeHus (56), (57), (58), (59) u (60), 
HaHeM MOCMe HECJIOKHbIX MpeOOpa3soBaHHH MYHKLLHIO CNeKTPailb- 
HOM MJIOTHOCTH WIYMOB Ha BbIXOJe NPeABapHTeJIbHOLO YCHJINTEIA CO 
CJIOMKHOH MPOTHBOLIYMOBOH KOPpeKUHeH: 


QT |x 21 


F (wo) = = R 


{Ay + Ayw? + a,w* + agin’), (61) 
rye 


ag=1-+ SH; ag = CPRr + Cir? — 2LC, + Se x 


X [CR +2Rr) + RAC, +C,)2—2LCJ; (62) 


a4 = CL + AK I(LC, + C,CorR)?—2CVC,RL (Cyr + CyR+C,R)] ; 
Ag= RuC?C2R L?, 


B Tom cuyyae, ecJId Nepesaloulan TeJIeBH3HOHHaNA TpyOKa Cama 
LIYMHT, e€@ WIYMbl, Kak WH paHee, MOMKHO XapaKTePpH30BaTb HeKOTO- 
PbIM JKBHBAJICHTHbIM LIYMOM J{HOJ\a, CO32aBaeMbIM TOKOM ig B pe- 
*KUMe TeMMepaTypHoro orpaHnueHnnA. YpaBuHenue (61) ocraetca 


R 
Np 9TOM B CHJI€, OMHAKO, BMeECTO Qy= 1 a a , B Hero cwlenyeT 


Ec «4¥acTOTHad XapaKTepHCTHKa» MPHeEMHOH TeeBHSHOHHO 
TPYOKH BHOCHT JIMHeMHbIe HCKaKeHHA B TeJIEBH3HOHHDI CHrHad, 


AT 
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HeOOXOMHMO YUHTHIBATh H3MCHCHHA, KOTOPbIe MPH STOM MOJly- 
ualOTCH B CTPyKType IWyMa. | 

PyHKUHA CNEKTPaJIbHOH MJIOTHOCTH LIYMa C yYUeTOM STHX H3Me- 
H@HHH MOMKeT ObITh MpeAcTaBJIeHa Kak 


. o \2 
Thee = ees 
F(w = EEE tp (do + ayo? + ayo! + ago} a) (63) 


Ha puc. 14 npeazctaBjieHo cemelcTBO (yHKUMH CNeKTpaJibHOH 
MJIOTHOCTH WiyMa / (w), COOTBETCTBYIOINIUX Pa3JINUHbIM 3HaYeHHAM 
lg IPH CJI€MYIOULMX Mapamerpax Nepeyawimen TeseBu3HOHHOH 
KaMepbI: 


C\= ll - 10-44: C,= 14,4 . 10—'? @; R w= 200 OM; 
R=108 0m; r=0; pane =2% 5-10 24; L=2,26- 10-4 an, 


UTO COOTBETCTBYe€T HaCTPOHKe BXOMHOFO KOHTypa B COOTBeETCTBHH 
c pekoMeHxZaunamy I. B. Bpayaze [JI. 2]. 

IIpu mpoekTHpOBaHHH MpedBapHTeJIBHOrO YCHIMTeJIA CO C/IOXK- 
HOH MPOTHBOIYMOBOH KOPpeKUHeH, Kak NPaBHJIO, HHXKEHEP MOXKET 


r 


6:10" 





Puce. 14 


pacnopsxKaTbea JIMWIb BbIGopom R u L mo cBoeMy yCMOTPeHHt, 
OCTAJIbHbI€ KE BEJIHUHHDI OKa3bIBalOTCA Tak WIA MHave 3aaHHbIMu. 
IlostTomy npescTaBiseT Hav6Ou/lblUui MHTepec UCcCAeMOBaHHe 3a- 
BHCHMOCTH TapaMeTpa «UIyMoBOrO KauyecTBa» So repesatoulelt 
KaMEPbl OT 9THX BEJIMUHH (TaK Kak 3TO MO3BOJIHT HaHTH MX ONTH- 
MaJIbHble 3Ha¥eHHs). 
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B anvom cnyaaé, kak H Brille, Sp onpenemnerca u3 ypaByeHHst 
0 


So= S798 ip e 





MAKC 


Onuaxo Yu O 3nech Bbipaxkaiotca HHaue. Ecilm H3MeHeHHSt 
8 CIpyKType WlyMa 3a cyeT anepTypbl NpHemuoi TpyOKH He y4uH- 


TbhIBaIOTCH, TO 





" Lf Ay 8 axe | Ay Wane | as" waxe t. 4 
Y == R 4 20 0 nace T 3 : 5 rf J? (6 ) 
Lf a wae U2 4 vane ) 44 nae | M8 08 axe (65) 
On=-— { - -+- 7 eae 7 Pr oaeS | 


B Tom, cayyae, CCIM YYHTbIBAIOTCA M3MCHeHHA B cTpykType 
WWyMa 3a CYeT BJIMAHMS <YACTOTHOM XapaKTePHCTHKH» nipHeEMHOlt 
TeeBu3HOHHOH Tpy6Kku, Y wu O npHMHHMatoT CJleRyIOWWe SHAYeHHA: 


v= 1 {a0/ = = (2 Saas MAKE it atl ee (2 Sane, _ 
\ 





Ww. 2 
1 fou. ~ol diet) © wake 
as mii e : +. ai O45 35 oe sais (Pp 9) 0 ngs) 
gas) (osane)" 4 3 (acu) | +7 07 | 55 Vee (p (9 a 
_ (<\ ri aero a Tate 6*" 1128 





s) 
ware \~ 7 5 | 
= 2 {mass yo aaxe|? | 3 (Maoxey* (ae) (66) 
= ao) Tes oy 8 Ii 











i sane) : O oe 
je l {ay eae Q tak i a Q S¢ 
- R L 4. 8 
N is P 2.26 f a 2 (“e") me oes ; 
«G+ 2 (aeee)")] 8 [ae > a(taans) 


alte) )] 98 foe”) (0 2g") + 
+ 19(2saxe }* + 8 (2agee) ye (67) 


3apucuMocTb So ot L mpescrapsieHa Ha Puc. 15; 3nHaueHna 
OCTAJIbHBIX MapaMeTpoB Mepemaioule KaMepbl Te KE, TO H paHee; 
“IPH 9TOM CUHTaeTCA, ITO IpHeMHad TpyOKa ACKaKeHHH He BHOCHT. 
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Ha puc. 16 mpegzctapnena sasucumocth Sy or L, B KoTOpoli 
YUTCHO BJIMAHHE ANepTypbl NPHeMHO! TeeBH3HOHHOM Tpy6Ku Ha 
CTpyKTypy HaOJuofaemoro wlymMa (oCTasbHbIe MapaMeTpbl Te xe, 


SHaYeHHA fo JIA KPUBbIX 1 — 6 oTHOCATCA TaKxKe K puc. 15, 17, 
18 n 19). 













Pal 
Py 
ea 
<a 
_ 


Diz=O0 
410 2) ig = 0,5 - 10-6 a 


4) La = Lo - 10-6¢@ 
5) ig =2- 10-6a 


| 
| 


iva 


ian 
= 
nae 
wy 


ay 





P| 
ie 
omy maar 6) iy = 2,5 - 10-64 
210 |} as ge oe 
er 
ee Te 





64 246 328 =u 5B on 
Pue. 16: 


M3 puc. 15 wu 16 BuaHo, UTO MHHUMaJIbHOe 3HaYeHHe So cooT- 
BeTCTByeT BeHYHHe L, OTJMYHOH OT TOH, KOTOPy!O CyIeOBaJIO Obt 
NPHHATb B MaHHOM CJly¥ae, eCJIH CJICEHOBaTb peKOMeHAaHu 
lr’. B. Bpayae! (L = 2,26 - 10-5 en). 


1 T. B. Bpayae yaxoauT onTuManbHoe 3sHayenHe L, ucxoaH H3 MHHUMa\Jib- 
HOrO YpOBHA IWyMa o Ha BbIXOe KaMepbl, He YYHTbIBAA eFfO CTPYKTYPbI 
(cnekTpa). Mbl HallJIM ONTHMaNbHOe 3HaueHHe L, cooTBeTcTByIOlee MaKCcH- 
MyMy Sp, T. @. MHHHMaJbHOH BHAHMOM nomMexe. EctectseHio, uTO 3TO He AB- 
AACTCA MPOTHBOPeuHeM, 


00 
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Ha puc. 17 npusesenb! 3aBHcHMOCTH acbcbeKTHBHOTO HanpsxKe- 


" ¢ 
HHS IIyMa 6 HA BbIXOMe MepesaloileH KamMepbl (TAUHee = 


V xT ee 
Tt 


= VY) Mpn rex %e Mapamerpax Kamepbl 6e3 y4eTa H3MeHeHH fi 
B CIpyKType LIyMa, BHOCHMBIX anepTypoH mpHeMHOH TPYOKU. 





57 G5E M0 eH, 


Onn 946 308: WO 492 
Puc, 17 


2) i, = 0,5 - 10-64 
3) in = 10-6 a 


5) ig =2- 10-6 a 
6) Lo = 25 7 10-6 a 





Puc. 18 


PaccMaTpHBas PHCyHKH, BHAHM, 4TO yCuIOBHe MaKCHMYMa So 
He COBMajlaeT C YCJIOBHeEM MHHHMYMad 4%. 

Ha pue. 18 uw 19 npezcTaBseHbr 3aBHCHMOCTH Sg or L npu 
R=10° om 6e3 yueTa HC YYNeTOM BJIHAHHA alepTypbl MpHeMHOH 


fs a) | 
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Tpy6ku (mpouve Hapametpbt KaMepbi Te 2%Ké, ITO H paHee). 3ne¢h, 
KaK HM B Tipe bIMyUIHX KPMBbIX, HaG6JOMAeTCA Pe3KO BbIpaXKeHHblii 
MaKCHMYM So. Cureayet o6paTuTb BHHMAHHe Ha TOT (ak, YTO, MIpH- 
MeHAA Ooulblllee 3HaveHHe R, MOXKHO NOJYYUTb CYIeCTBeHHbIH 
BbIHTPbIL B «<LUYMOBOM KayecTBe» So TOJIbKO TIpH YCJIOBHH OTCYT- 





10 55 ue 398 40 492 574 656 107% 24 
Puc. 19 


CTBHA WIYMOB Nepefatolleh Tpy6Kun (fg== 0). Ecsm xe ttympl me- 
pealouleH TPpyOKH HMEIOT MECTO H 3HAUHTEJIbHbI, TO yBesMyeHve R 
H€ NO3BOJINT NOJIYYHTb 3HAYHTeJIbHOrO YBeJHUeHHA So. 

He jaeT O0JIbWIOrO BbIHTpbIlwa B «LIYMOBOM KauecTBe» B 3TOM 
cJlyyae WH MPHMeHeEHHe CXeEMbI CO CJIOXKHOH MPOTHBOLIYMOBOH KOp- 
peKUHeH NO CpaBHeHHIO CO CXeMOM C MpOcTOM MpPOTHBOLyMOBO!t 
KoppekuHeH. Tak, HalpHMep, 3aMeHa CX€MbI YCHJIUTeA C Mpo- 
CTOH TIPOTHBOLUIYMOBOH KOppeKIWeH Ha YCHJHTe/Ib CO CJOMKHO! 
MPOTHBOLIYMOBOH KOppeKuMelt MPH NPHHATHIX paHee MapamMeTpax 
KaMeppl (f9 = 10-6 a) mpuBoguT k pocty So mpumepHo Ha 30%, 
TOrga KaK Mp OTCYTCTBHH WYMOB MepesaiouleH TpyOKu So BBI- 
poco 6br Ha 60% (3amMeHa R = 105 om ua R= 10° om RB 9TOM 
curyuae elle yBemMyunia. 6b1 So). 


3akarou4eHne 


Ha oCHOBaHHH NpPOBeeHHOrO aHaJIH3a MOMKHO CheaTb C/leLylOo- 
IkH@ BbIBOJBI: 

1. [I]puMenevue cxeMbI CIOXKHOH NPOTHBOUIYMOBO KOPpeKUHH 
Npe€ABaPHTeJIbHOTO YCHVJIMTeJIA MOKeT WaTb CYUIECTBCHHbIM BbI- 
WPpbIL B So (YTO SKBUBAJICHTHO BbIHTPbILLy B Yyaxc) MPH YCAOBHH, 
UTO WYMbI Tepewatoljen TevIeBH3HOHHOH TpyOKH Ma.JIbl. 
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2. YBenuuenne R ot 10° no 10° om uenecoo6pa3Ho JIMUb np 
yYCJIOBHH, YTO WYMb! Mepewalollen TeJIeBH3HOHHOM TPyOKH MadJIbl. 

3. C WeuibIO TOBbILICHHA <«ILyMOBOrO KauecTBa» Sp KaMepbl 
(T. €. CHH2KEHHA YPOBHA BHAMMOH NOMexH) HeO6OxXORUMO paGboTaTh 
Hall CHHKCHHEM YPOBHA IlyMa NepewalolWeH ‘TeJeBH3HOHHOU 
TpyOKu. 

B 3aksloueHHe MpoBeseM CpaBHeHHe aHHbIX JKCNEPHMeHTa, 
OTHOCHILerocaA K HCCeEJOBaHHIO MpeABapHTeJIbHOTO YCHJIMTeJIA CO 
CJIOMHOH MPOTHBOLWYMOBOH KOppeKUHeH Ww NMpHBeAeHHOTO B JHC- 
ceptauuu VW. JI. Basuka [JI. 7], ¢ pacuerHbIMH MaHHbIMH, BbITe- 
KalOWlMMH H3 Halluell paOorsl. 

MY. JI. Banukom skcnepHMeHTaJIbHbIM TyTeM ObWIO HalAeHo, 
UTO OMTHMAaJIbHaH 4YaCTOTa HaCTPOHKH BXOAHOK wWenw mpemBapu- 
T@JIbHOrO YCHJINTEJIA CO CJIOKHOH MPOTHBOLMIYMOBOH KOppekuHelt 


) 
_ MaKe 


PaBHa MpHMepHO ©, = +e . BbIvrpbill TO BHAHMOMY YPOBHIO 





NOMeXH (B CPaBHeHHH CO CXe€MOM YCHJIMTeJIA, B KOTOPOM MpuMme- 
HeHa NpPOCTad MpOTHBOLWYMOBaA KOPppeKUHA) paBeH mpHMepHo I,b. 
CuywxkeHHe o Ha BbIXOJZe yCHJINTeJIS paBHO Take 1,6. Tak Kak 
B SKCNEPHMeHTe WYMbI Nepemawlleh TpyOku Mu WyMbl R He yun- 
ThIBAIOTCA, Mbl JOJDKHbI B pacueTax IIPHHATh fg = Ou R nacroubkKo 
OOJIbIUHM, YTOObI ero WIYMaMH MOMKHO ObiWIO Npene6peub (HanpnH- 
Mep, R= 10° om). 
XapakTepuH3yA allepTypy MpHeMHOH -TeseBH3HOHHOH TDyYOKH 


2 =225 - 10° pad/cex, 


4TO MOBOJIbHO O/IM3KO K JeHCTBHTeJIBHOCTH, H MpHHAB ARy,C?= 
=R,8 - 10-% om - 6, natinem: 

1) ONTHMaJbHaA YACTOTA HACTPOHKH BXOJHOH Wen yCHJIHTeVISI 
(cM. pue. 21) 


ee MAKE . 2 


P L389.” 





2) BbIHMPpbILI NO BAAHMOMY ypoOBHIO TlomexH (Hau So) pasen 1,8; 

3) CHH)KeHHe 5 Ha BbIXOZe ycuJHTeA paBHo 1,24. 

Kak BHAHO H3 NpHMepa, pacxox*KMeHHe MeXKAY IKCTIEPHMeH- 
TaJIbHbIMH JaHHbIMH HW PaC4eTHbIMH OTHOCHTEJIbHO HeEBEJINKO U 
OObACHACTCH CKOpee BCeroO TEM, 4TO TPH pacueTe MbI 3a/aJlHCb 
BeJIHYHHaMH &; Cy; Cy opHeHTHpOBOUHo. 


* MnuumyM ¢, Kak mokazsaa |. B. Bpayge [JI]. 2], ua6mogaetcs upn 


Bo) 
MAKC 
in= 


p 1,4 





ag 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


0 
JHTEPATYPA 


LT. B. Bpayae. O po3moxnocTH ycTpanteHia WYMOB B AAMMOBDIX 
ycumutenax. AHSCT, 1936, Ne Ll. 


2. Tf. B. Bpayae. Cnoco6 cioxHOM MpOTHBOLUYMOBOH KOppeKUHH. 


HOCT, 1941, Ne 6. 

3. C. H. Katraes. Ocnosp TenepnaeHHs. Casisbusaar, 1940. 

4, Cascode amplifier. JSMPTE, August 1953, vol. 63, No 2. 

5. B. WH. Cugmopos. PasnonpneMuble ycTpolictBa, JIKBBHA, 1947, 

6. J... TI. Axkceuos. Mccnenonanne ivyMoB ukonocKona., Kananaat- 
ckan mucceptauua, JIMATT, 1941. 

7, WU. JI. Baaur. Hccacnosanne MPeCABapHTebHOLO YCHHTeIA Wepe- 
awulel TeneBH3HOHHOH cHucTemb!. Kanuaatckaa mucceptauns, JIMAT], 1953. 

Tr. B. Bpayane. O npHMeneHHH OTpHiaTebHOH OO6paTHOH CBASH 

BO BXOAHOH emu Tesepu3doHHoro ycusmrestn, HOCT, 1941, Ne 6. 

9. H. H. KpachabuuKxos. O BAHAHHH anepTypiblIx XapakTepHCTHK 
TEJICBH3HOHHBIX TPYGOK Ha BHIOOP IKBUBAJICHTHBIX KOIMPUNLHEHTOB OTHOWCHHA 
curHaga kK wyMy. «Texnuka TeeBigenia», 1955, sem. 7 (13). 


| 


Cratpx noctynusia 23/1V 1956 r. 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


Huo. M. A. MATBEEB 


OJHOJIAMHNOBbIN FTEHEPATOP PEJIAKCALLHUOHHbIX 
KOJIEBAHHMW HA HEHTOJLE 


B cTaTbe paccmMorpeHa pa6otTa OfHOMAaMNOBOrO aBTOreHepaTopa peslaK- 
CaUHOHHBIX KOMeO6aHHH THNa «axTacTpOH» Ha MeHTOLe. 

Bpipejlenbl ahaJIHTH4eCKHe BbIPaKeHHA JIA ONpeneeHHA lepHofa KovIe- 
Ganvi reHepaTopa H AMHTeCbHOCTH HCXOAUBIX HMIYJIbCOB, 

PekOMeHAOBaH HHKCHCPHBIA PpacueT aBToreHeparTopa. 


Baexenne 


Ha puc. 1, @ noka3saHa cxeMa aBToreHepaTopa peJlaKCalHOH- 
HbIX KOJeOaHHH. OTa CXeMa ABJIACTCA OJHOH H3 pa3SHOBUANOCTEli 
CX€Mbl aBTOreHepaTopa, Ha3bIBAeMOTO «(aHTaCTpOHOM». Cxema 
reHepupyeT KOJeOaHHA C YaCTOTOH MOBTOPeHHA OT eHHU AC 





Puc. 1 


COTeH KuHJIorepu. PopMa reHepHpyeMbIX KOJIeOaHHii B KaTOse 


6.143Ka K HPAMOYFOJIbHOH, (OPpMa KoeGaHHH B aHOAe ABJIAeTCH 
nuO06pa3sHon. | 


Ha puc. 1, 6 noka3aHa SKBUBaJIeEHTHaA CXeMa Takoro reHepa- 
TOpa Ha N€HTOAe. QKBUBaJICHTHaA CXeMa IPeACTABJINeT COOOM He 


20 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


UTO HHO@, KaK MYJIbTHBHOpaTOp C KaTOAHOM CBA3bIO, WHPOKO H3- 
BECTHOH B HMILYJIbBCHOH TeXHHKe. 

AHO HW MPOTHBOJLMHATPOHHaA CeTKa TeHTOMa BbINOJINAIOT 
(byYHKUHH JIeBOrO TpHOsa. OkpaHHas CeTKa H yNpaBJIAOllan CeTKa 
NeHTOAa BbINOJHAIOT (PyYHKUMH MpaBoro TpHosa. Katozamu JieBoro 
H MpaBOro TPpHOAOB ABJIAeTCA KATO MeHTOMA. 

CBa3b JeBOrO TPpHOMa C MpaBbIM TPHOJOM OCYUIeCTBIJIAETCH 
uepes KOHAeHCaTop C, a CBH3b MpaBoro TPHOa C VJIeBbIM TPHOJOM 
OCYILECTBJIAETCA MYTeEM NOAH Ha CeTKy JeBOrO TPHOsa NalipH- 
KeHHA | 


Un = Rp (ig + Leg): (1) 


Heo6xoAMMO 3a4METHTb, YTO Ha CeTKY NeBoro TPHOMa NOMaetcsl 
KaK TOJIOKUTebHaA CBASb, NPONOPUKMOHabHaA tgg Re, TAK M OT- 
pHUaTebHad OOpaTHaA CBASb, MPOMOpUMOHaJbHas! Ly Re. 

Tak Kak B aHose MeHTOMa BKJIOUaeTCA OOJIbIUOe COMNPOTHBJIe- 
Hue R,, a Ha MPOTHBOAMHATPOHHY!WO CeTKY NOMaeTCA OTPHLaTedJlb- 
Hoe HanpsaxeHve —Uz, TO BCerfa COXpaHAeTCA HepaBeHCTBO 
by < tgo- | 

YclOBHeEM CaMOBO3O6yYKACHHA MYJIbTHBHOPaTOpa ABJACTCH 


oe an (2) 


re ky— Koab@uunenT ycustenua nepporo KacKkasla (cM. puc.'l, 6), 
ko— KoatptuUKeHT yCuJIeHuA BTOPOrO KacKaAa. 

Kpytu3Ha no Tpetbeli ceTKe Wiad Jamn 62K2TT wu 6AK2B papua 
0,5—0,8 ma/e. Tipu narpy3ke R, > 20 com KosuunexT ycuJiennA 
repporo KacKaga ky > |. Kak suguo 3 puc. 1, 6, BTOpoh KacKasl 
NpelcTaBsineT COOOH KaTOMHbIH MOBTOPHTCJIb, CCIM Rr > 200 om, 
TO Ro = I. | 

TakuM oO6pa30M, yCJloBHe CaMOBO30YXEHHA BbIMOJHSIeTCH. 

.Omnako ecun Re < 200 om, To KoaduuHeHT ky< 1 uw cxema HE 
BOSOYKHAeTCA. 7 


1. PaOora reneparopa 


OcuuaorpaMMbl pewlakcalMOHHOTO TeHepaTopa Ha MeHTOLC, 
MoKa3aHHble Ha pc. 2, Maso OTAMYAIOTCA OT OCLMOrpaMM OObI'I- 
HOFO MYJIbTHBHOpaTopa. OcHOBHoe OTIMUHe 3akJlOUaeTCA B COopMe 
aHOHOrO «HanpsaKeHua (pune. 2,240). CKkatoK HanpaKeHus 
B aHoye reneparopa AU, mas MO OTHOMIeHHIO K NOJIHOMY pa3sMaxy 
AHOJHOPO HallpsAxKeHHA; B MYJIbTHBHOpaTOpaXx CKavOK HanpsAKeHHA 
B aHONe COCTaBJIAeT OCHOBHYIO UaCTh AHOMHOPO HallpAKeHHA. 

Ha pue. 2, 2 npuBesena OCUMJIOrpaMMa HallpaAKeHHA Ha aHone 
OTHOCHTeJIbHO 3eMun (— £,), Ha pac. 2, O — OCUMWIOrpaMMa Ha- 
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(IPsKeHHA Ha aHOMe OTHOCHTebHO KaToza. TIpHHATO Ha3blBaTb 
BPpeMH, B TeYeHHe KOTOPOrO HaMpsAxKeHHe Ha aHOwe BOspactaer, 
BpeMeHeM OOpaTHOrO xosa 
a) Uy (fosp ), A BPEMA, B TeYeHHE 
KOTOpOrO HalnpxAxKeHHe Ha 
aHojle lamkaeT, — BpemeHem 
mpsamoro xofa (Lpp). 
t TIpu paccmotTpenHuu pa- 
6) ‘%  60TbI My/IbTHBHOpatopa 
| mpHOeraiwtT K 3KBUBAaJICHT- 
HbIM CX€MaM C_ KJ1OUaMH. 
Taka 9KBUBaJICHTHAA CXe- 
Ma (WIA reHepaTopa Ha neu- 
ee Tome MoKasaHa Ha PHC. 3. 
5) t B mpaBom nowoxeHHH KJIIO- 
ua K KoHMeHcaTop C 3aps- 
*KaeTcH OT HCTOUHHKa E, 
uepes compoTHBeHna R,, 
Riese, Re (OOPaTHbI xo). 
Korga KJHOU HaXOMHTCH B 
J@BOM TIOJIOXKEHHH, KOHJLCH- 
catop C pa3paxkaetca ue- 
pes Re, Riaz — BHYTpeH- 


Une MaKe 






_L 










BUy =Ug,x+Ux Hee CONPOTHBJIEHHeE TeHTO- | 

ee Ra — u conpoTuBjenne Rp. 
Tak Kak  BHYyTpeHHee 

Yan COMpOTHBJIEHHe yuactTKa 
Yamae 39KpaHHasHH  CeTKa — KaTOd 
3) 3ABHCHT OT HalpA2KeHHA Ha 
MePBOH C@TKe OTHOCHTEJIbHO 

KaTofa, TO COMPOTHBJEHHC 

STOrO yuacTKa BO BDeMHA 

Deuis mpsaAMoro HW OOpaTHOorO xoja 
6yher HMeTb pa3dJIH4YHYIO, 

ie BetHYHHY (Rigor H Rigor). 

é) 


int iggtigy a) O6pamnet xod 





O6OpaTHbii xon Haun- 
HaeTCa MoOcle BKJIOUCHHA 
HCTOUHHKAa aAaHOAHOrO Ha- 
ripaykeHHaA. Moxyo cun- 

Puc. 2 TaTb, YTO KOHAeHCaTOp C jo 

BKJIOY@HHA HCTOUHHKa EL, 

6bLT MONHOCTbIO pasps>KeH. IIpuH BKJIKOUeCHHH MCTOUHHKa MHTa- 
Hua E, B NepBblli MOMeHT CONpoTHBJIeHHe KOHAeHCaTOpa C paBHoO 


al 


ix =lgatlg 


oe 
af 
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Hy. J)Id ONpeMeJIeEHHA HANPAXKeHHA HA AaHOe u yYNpPaBJIAOUleH 
ceTKe BO BPe€MA BKJIIOUCHHH MCTOUHHKA aHOAHOTO HalipHKeHHA 
COpaPHMCaA K pHe. 4, rae AIA YMpOWleHHA HCKIOYeHAa Wellb 3KpPaH- 
HOrO TOKa. Korda COMPOTHBJIEHHe EMKOCTH PaBHO HYJ1I0, TO ympas- 


ae Ry C 

ol 
td 

Riger | |Reaex 
a) 
Rigik 
Poa ass 
Rigen 7K 


| La 


Puc. 3 


AFOILAA CeTKAa OKa3bIBaeTCH 3aMKHYTOH HaKOPOTKO C @aHOJOM 
(puc. 4,6). Hanpsaxenne Ha aHOde paBHO HalpsKeHHIO Ha yipas-. 
JISHOMLEH CeTKe: 3 


Rigik Viak 


| R; au; Via 
Oar = O gir 7 ERR ’ (3) 
ee UAT 4. igikViak + Re 
Ra + R, Rigik + Ciak 


re liak — COMPOTHBJICHHE JIaMMbl NOCTOAHHOMY TOKY, 
Rigiz ~~ CONPOTHBJICHHE yuaCTKa CeTKa — KaTOJ. 
Tak Kak 
R,R Rieigl iax 


a 8 Le aa a 9 
Ra + Ry Rigik Tian i 








TO HanpAKeHHe Ha aHOLe HW YIPaBJIAIOULeh CeTKE B MOM@HT BKJIIO- 
YCHHA AAMTCA MpPONOPUHOHaJIbHO CONPOTHBIeCHHAM (puc. 4, 6) 


E a 


Tlomo2kuTe/IbHOe HaNpAxKeHHe Ha ypaBJAIOUel CeTKE BbIZOBET 
6OJIbIUOH KATOAHbI TOK (B OCHOBHOM 3a C¥eT SKpaHHorQ TOKAa). 


ag 
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¢ 


KaTogublit TOK co3aeT NaeHHe HallpAxKeHHA Ha KaTOAHOM compo- 
THBJIGHHH; 3TO HalipsAXKeHHe, MPHMOXRKeCHHOe K TpeTbelt CeTKe, 
ad TakaKe HH3KOC AHOAHOE HAHPAKCHHE ABJIAIOTCH TEMH YCJIOBHUMH, 
IPH KOTOPbIX JlaMIa 3anupaeTca MO AHOAHOMY TOKY. 





Puc, 4 


locale cKauka HanpsKeHHA (Noce 3aNnHpaHHsl JIaMNbI NO aHos- 
HOMY TOKY) HauHeTcs! 3apsa KOoNAeHCaTopa C uepes R,. Riess 
(BIFYTPeHHee COMPOTHBJIEHHe yUaCcTKa TlepBasl CeTKa -— KaTos) HR» 





Pre. 5 


(pHc. 5). ToK 3apAwa C€MKOCTH BbIPaSHTCH CJICAYIOIUHM YypdBIic- 
HHEM. 

‘. t 
ey is / at ea eae te 
La (Ue nun + AUa’) @ (Rat Rigik + RAC. (D) 


mee ee A 


Ra + Rigi + Ry 





Lsap —_ 
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Benuynna Ugayy ABJIA€TCA TEM YPOBHEM, OTHOCHTEJIbHO KOTOPOrO 
MPOHCXOMHT 3apAJ, MH pa3spA eEMKOCTH 3a NepHog KOvIeOanuaA. Tak 





Kak 
Rigie + Rae X Ra, 
TO 
isap apn Oe) g at , (6) 
PAC 


AU! = Ugir + Ux. 


Hanpskenhe Ha yiipaBIAlollet ceTKe onpeyeaerca 


Osir az Rigik (Lyap sie iy), (7) 
rte 
Sts Eq— U;, 
se Ry + Rigik + Re - 
Tak Kak 
Rg > Rigir +t Re ; 
Yi 
Ea > U;, > 
TO 
‘ a 
Ry 
CIC JLOBATeJbHO, 
t 
E E,—U —AU! - pr 
Ogin = Rion ae - ate sa ; (3) 
& car 


MakcCuMaJIbHoe HaliIPHKEHHE Ha CeTKE PaBHO (puc. 2 G) 
U R Ea Ea a Ua MU&H rN U', (9) 
Qik mane — 4Nigik Re - Ra : 


JA ONpeAeJIeCHHA HallpAxKeHHA Ha YIPaBJIAIOLeH CeETKE HYXKHO 
3HaTbh BeJIHYHMHY Oa yun. 

MUHUMaJIbHOe, WIH TAK Ha3bIBAeMOe OCTATOYHOR, HalpAKeHhe 
Ha anose Ue sun OMpPCACIACTCA U3 CTATHYCCKHX XapaKTePHCTHK MeH- 
Toma. Mmen craTuyeckHe XapakTepHCTHKH NeHTOMa (puc. 6), npo- 
BOHM JIMHHIO KPHTHYeCKOrO pexKUMAa. (IIpu MaJIbIX HallpAKeHHAX 


60 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


ne 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


Ha aHoge u 6ombuiux HanpskeHuAX Ha ynpaBAAlOUlel CeTKe BCE 

XAPAKTePHCTUHKH CJIMBAIOTCA B OZHY mMHHWO.) Takum O6pa3om, Jn- 

HHH KDPHTH4YCCKOTO PewKHMa ONPeACAeT, AVIA KawKAOPTO AaAHHOTO 

SHAYUCHHA HallpAKCHHA HCTOUHHKaA daHOAHOrO NHTAHHA HW KarkK JOO 

AAHHOrO SHaAYCHHH COMPOTHBJICHHA aHOJHOH HaTPy3KuH oe Mdak- 
la Ug; >0 

/ oa 

/ Upy =0 


Ug <O 


PS ctgb="iax 


i a P 
eee. Ngee i 
Ya muy Eq . 
Puc. 6 


CHMaJIbHOe 3HaYeHHe AHOAHOTO TOKA ida wane H MHHAMAJIbHOe 3Ha- 
yeHHe HanpaKenna Ha aHonte Ua guy. 


SHad HallpxxKeHHA Ha YIpaBJIAIOUleli ceTKe, OMmpemesiAeM Ka- 
TOJLHbIM TOK 


lglg ig, Mpu tg=0; 





ip=S Uy, rae S= ro (10) 


3HaA BeJIMYHHY KaTOAHOrO TOKa, OMpenesemM BeMUMHY Ha- 
lIpAXKEHHA Ha KaToLe. (puc. 2, a) 


| Up = in Re. (11) 
Hanpaxkennue Ha €MKOCTH BO3paCTaeT MNO 3aKOHY 


pred 


oa | 
OE ie AS Kal), (12) 
HanpsakeHnue Mex AY AHOJOM H KaTOJOM PaBHO : ° 
Garp=O, + Oeir cs oats (13) 


IlosloxKUTCIbHDIM HaNnpsAXKeHHeM Ha yNpaBJAOlleli ceTKe MOMKHO 
ripeHeOpeyb, Tak KaK 3TO BeMUnHAa MOpAAKa 1—26eu Usgir< U;: 


t 
DU ar= (Ea— Ua sun — A Ui) (1 —eé ne) + Vann. (14) 
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Hanpsxenne Ha aoe pacret, 1amMna 3anepTa mo aHoaHOMmy 
TOKY OTPHUaTeAbHbIM HalipsKCHHEM Ha TpeTbeH ceTKe, Kora 
aHowHoe Hanpaxenve gocturaeT Ug ywaxc, BOSHUKACT AHOHDIN TOK. 
MomeuxT BO3HHKHOBCHHA aHOAHOrO TOKa noscHseTca puc. 7. Ha 
ITOM PHCYHKe MpHBeeHbl XapaKTePHCTHKH AaHOAHOTO TOKAa TIP 


ig) Uge=const Ugy=const 








Ug3 = \ 


Ug 9 
Ug5=Ug3 Ugg mun 


a 


Yar mae 


wernt 


Eq 
| 
| 
| 
\ 
\ 
j 


Puc. 7 


Pa3JIMUHbIX HaMpAKeHHSIX Ha TpeTbel ceTKe WH (opMa HanpsKe- 
Hu Ha aHoge. HanpsaxkeHHe, NPHJORKEHHOe K TPeTbeH CETKE, PaBHO 
HAlipAXKeHHIO Ha KaTOse. ' 

Panee mogyueHHoe HanpsxKeHHe Ha KaTOMe NO3sBO/JIAeT ONpPese- 
mth Ua wace lO CTAaTHYeCKHM XapakTepucTHKam (pyc. 7). Hanps- 
*KeHHE Ha 3-H CeTKe PaBHO HAaNpAXKeHHIO Ha KATOsLe, B|NTOMY C OO- 
PDATHbIM 3HAKOM: 


is U,= —— &'¢g3. (15) 


MoacTaBuB nowyyeHHbie BbIpaxkeHus B Copmy.ly (14), onpese- 
gisieM BPCMHA OOPaTHOrO XOsla 


Ea — (Ua mun + A Ui) 


body = Ru Cn ———$ 
ap : Ea — (Ua mane + A Ui) 


(16) 


TakuM O06pa30M, HMeSsI CTATHUeCKHE XapPaKTePHCTHKH NelToAA 
Ho TpeTbell CeTKe, MOKHO ONPeLCJIMTb, BO-Ne€PBbIX, aAMIMJIUTYAY 
NUJOOOPa3HOrO HaMpseKeCHHA, BO-BTOPbIX, MJIMT@bHOCTh OOpaT- 
HOrO XO. 
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Ecau Hanpaxkenue Ha TpetTbeli cetKe Meubute Uys yuy, TO MPH 
aHHoM £, JiaMMa MO @aHOAHOMY TOKY OTKDPbITbCA He MOKET 
(xorga Ug,=const nu U,,=const). Stor pexum nHasbipaercs 
KAYILMM Pe@>KHMOM. 


6) [Ipamoi xood 


Koryja HampsxKeHwe Ha aHOge AOCTHrHeT BO BpeMA o6paTHoro 
xola Uo waxc, JAMIA OTKPbIBaeTCA nO aHOAHOMy TOKy. Ilotekuinit 
aHOAHbIM TOK CO3MaeT NaweHve HalpsxKeHHA Ha aHORHOL Harpy3ke 
H HallpAxKeHve Ha aHOMe yMeHbUIHTCA. Tak Kak HanpsaxeHue Ha 
€MKOCTH CKa4YKOM BO3PpaCTH He MO KET, YMeHbIIeHHe HAaNpAxKeHHA 
Ha aHome nmepeaeTcA Ha YNPaBJIAIOLLylO CeTKY, YMeHbIeHHe Ha- 
NPAKEHHS Ha YIpaBJIAIOWeH CeTKe BeAeT K YMCHbIMeHHIO KaTOs- 
Horo TOKa (3KpaHHOro ToKa), yYMeHbINeHHe KaTOZHOrO TOKa BeLeT 
K YMCHbUICHHIO OTPHLLAaTeJIbHOrO HallpAxKeCHHA Ha TpeTbeli cerTKkKe. 
Takum 06pa30M, B Mipouecc BkO"UaeTCA oOpatTHas CBA3b, KOTOpasn 
OmpokuAbiBaeT cxemy. B oObluHbIX MyJIbTHBUOpaTopax 9TOT Mpo- 
WeCC 3a4KAHUMBACTCA 3aNMpaHweM ODHOl H3 JlaMM, B reHepaTopax 
Ha MeHTOAe — aHOMHOe HallpAKeHHe CKAYKOM MamaeT Ha HeGoub- 
tuylo BeMunHy A Uy. Benuyuny cxauka A U, u papuyto et A Uy, 
MOMKHO HaHTH H3 XapaKTePHCTHK NeHTONa. | 

PacCMOTpHM 2XKAYINMH pexkuM , Kora BO BpemMA o6paTuHoro xoa 
HallpaAxKeHHe Ha aHCAe paBHO HalpA*xKeHHIO HCTOUHHKAa aHOsHoro 
HanpaxenHa E,.TpeqnomoxuM, uTo BHeLUHHL CHHXPOHH3HPylo- 
LW MMNYJIbC (OTPHILaTeJIbHbIii Ha ynpa BJIAIOULYIO CeTKY, HJIM MOVIO- 
ACHTCJIbHbIT Ha TPeTbIO CeTKY) BbIBeJI CXeMy H3 yCTOHYHBOrO COCTOR- 
HHA. 

PaccMOTpuM JaBHHOOOpasHblli mpoecc nepeOpoca, pacTaHvyTbil 
BO BDeMeHH: 2 

B Kone O6paTuoro xosa HanpsaxKeHue Ha yUPaBJIAIOULeH CeTKe 
OblIO paBHO Ui, (puc. 8, trouka A). Bygem cuutatb, uTo anon: 


HbIM TOK Olpegenerca BeMuHHaMU Eg, Ugin Ut COMPOTHBJIGHHEM 
Ra (Ugg=const; R,>> Rs). Kak Tomko stamna orkpoertca 
M0 @HOAHOMY TOKY, aHOAHbIN TOK HauHeT BO3PaCTaTb NO Harpy- 
3OUHOH XapakTepHcTuKe oT fg ==0 (cm. puc. 8). Bospacranue 
aHOAHOrO TOKaA NOBJIEYeT 3a CO6OH yMeHbIUeHHe aHOAHOrO Ha- 
npaKeHHA. Tak Kak 9TOT MPOLlecc NPOMCXOANT MrHOBeHHO (eMKOCTh 
C MrHOBeHHO MepesapsAauTbcs He MOxxKeT), TO YMeHbIUeHHe aHos- 
HOrO HalpAKeHHA NepekaeTcH Yepes eMKOCTb C Ha ympaBuIAIOLLyIO 
ceTKy. Pa6ouas Touka c XapakTepucTHKH U7, lepememaetca Bung 


(H43 TouKH A K Touke A’), npH 93TOM BblTOAHSeTCA PaBeHCTBY 
adUa=dUg,. B revenne ppemenu, korna paOouaa TouKa repe- 
Melaerca 43 A B A’, aHOMHbIi TOK Bo3pacTaeT oT ig =0 no 
ig = 1 He3aBHCUMO OT BeJIHUMHDI HaNpsaxKeHHA Ha ynpaB.Aloule;n 
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éerxe. Korma paéouas Touka focturaer xapakrepuctuxn —Ug, wun, 
Hanps2KeHHe Ha YpaBJIAIOULeH CeTKe HaYHHaeT yIpPaBJATb aHOA- 
HBIM TOKOM. Papenctso @U,=dAUg, B 3TOM CJlyuae He 6yAeT. 
BbINOJHATbCH, ObICTPbIi Mpowecc pocTa aHOAHOrO TOKa MIpeKpa- 
THTCA. 

Takum, 06pa30M, aHOZHbIi TOK BO BpeMA CKaKa BOSpdaCTH 
Sombuie vem Ha 7’ He MoxKeT. CKauKH HallpswrKeHHA Ha anode Hl 


Ha yIipaBIAlollel ceTke ompeseisioTcA rpaHueckH 3 PKC. 8 u 


La fe Ugy >O 


“A Uy 70 
fo case ae! : 
— — Ug, =O 





ee ome y 
ee | 
ae 

of - A! 
a | — Gos mun U 

| Yamane En 

Va kabiedeng eee 

aMuH bug 
Puc. 8 


He Tpe6yioT NoncHenusA. Boe cKasaHHOe O *KAyIWeM PerKUMe Ciipa- 
BeEAJIMBO H LJIA ABTOKOeOaTeIbHOrO pexKHMa. OTJIHUHE JIMIUb B TOM, 
UTO AHOMHbI TOK MOABJIAeTCA TOA, KOrAa aHOMHOe HallpAKe- 
HMe MOCTHraeT Halps2xKeHHA OTMMpaHHA MO TpeTbeH CeTKe tase 
pesnunubt Ua wane (puc. 7))]. 

Tlocue ckauKooOpasHoro mpomwecca HayHHaeTcaA Mpouecc VJIH- 
HeliHOrO paspsjla KOHZeHCaTOpa C yepe3 MeHTOL. 

Tina onpeneienna TOKa pa3spaga KOHAeHCaTOpa o6paTHMca 
x puc. 9. Kak BHAHO H3 puc. 9, TOK pa3spata KONMeHCaTOpa 
SIBAACTCA COCTABHOW UacTbIO AHOAHOFO TOKAa 


la = ER, +t bpasp (17) 
TIpn ycnosun Ry >> Ra MOX%KHO HanCaTb 
igmeipn. (18) 


Ilo TOK pa3spaaa KOHAeHCaTOpa, CO3aBaA Nakenne NarpAxKEeNNA 
Ita Re, ONPeACAACT HanpAxKeHHe Ha yiipapJiAlolen CeTKE. 
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TakHM o6pa30M, W3M@HeHHe TOKa pa3pHnaa KOHMeHCATOpA 
yYPaBAKeT KATOAHBIM HW AHOJHbIM TOKOM. ECJIM MOXKHO Mpenedpeus 
TOKOM paspAa KOHMeHCaTOpa Npu ONnpeseeHHH aHOAHOrO TOKAa, 
TO WIA ONpPeAeJICHLA CMe- 
ILeHHA Ha YilpaBJIAOWleH 
Ce€TKe HYMHO 3HaTb BeJIH- 
{HHY H-xXapakTep H3MeHe- 
HHA TOKa pa3pAja KOHJeH- 
catopa. 

Bo BpemMa o6paTHoro 
xoa TOK uepe3s conpoTus- 
menue Rg Obl paBeH (CM. 
puc. 5) 


. Ea — Up 
Se cee 19 
to Re F Riga Re ae 





ITOT TOK CO3MaBAaJ] NALeHHe - 
Hanpskenus Ha Rigtk UW es 

OMpe Nes Ad HalIpaAyKeHHE Puc. 9 

CM@ILLGHHA Ha YIpaBJiAto- 

eH ceTKe K KOHUy O6pat- 

Horo xofa. Kak TOJIbKO MOABHTCH AHOLHBIH TOK, TOK Yepe3 COMpo- 
THBNMeHHe Ag 6yAeT MOAHOCTHIO paBeH TOKY pa3spAa KOHJLeHCaTOpa 


u OyMeT ONPeAeJATLCA 
f 
det ey eee - eae ae eh Jan). 
a k a c e (Rigp + Ry 1+ Re) C (20) 


tease ts Pepe ae 
POP Ria T Re Re 
MakcuMaJibHbifi TOK pa3spsza (BO BpeMA CKa4dKa) 
ses Eq a U, — C 7 U, (21 ) 


L 2BP MAKE” 1 oe a 
apa Tighe eee 


B Konue O6paTHOrO XOja HaNpsAxKeHHe Ha EMKOCTH ObIJIO paBHO 
HampaKeHHio Ha aHoge. Tlocie cKayka HanpAKeHHA HallpsArKe- 
He Ha aHosle ynawo Ha Benuunny AU, HanpsaxKeHHe Ha KOHeCH- 

- caTope ocTasocb, IpexKHHM 


Os mane — Ua ve AU, | (22) 


Jlamia OTKpbIJacb 10 @HOAHOMY TOKY NIPH HallpAxXeHHH Ha ynpaB- 
asiouelt cerKe Ug; = 0: , | 
Viar bt Re<& Re. (23) 
OKOHNAaTCJIBHO NOJy4aeM BEJIMYHHY MAKCHMaJIbHOrO TOKAa pa3- 
pala KOHeNCaToOpa 
E+ AU, arene? 


l mw 
pagp MaKe R, 


(24) 
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Srot TOK pa3paaa, mpotekan uepes compoTusnenue Rez, co3sfaet 
aleHHe HanpAxXeHHA, KOTOPOe ONPeMeAeT HANpADKeHHE Ha yMpas- 
JIMIOLUEH CeTKe: 


Ug MUK B= Retnasp nane — Or _ —AU q; 
Ugi = E— Regtpasp— Uz. (25) 


Takum O6pa30M, Hallpa>KeHHe Ha yipaBJIAIOlWeH CeTKe 3a CET 
TOKa pa3pAa KOHJeHCaTOpa CTaHOBHTCA OTPHUWaTeJIbHbIM. KOH- 
meucatop C paspsxxaetca yepe3 Rg, Riar, Re (puc. 9). 

Tok pa3paya C€MKOCTH, YMeHbUIadCb, YBeJIHUMBaeT NOTeHWHMALI 
YIipaBJAIOWlel CeTKH, BbISbIBAA YBeJIMYeHHe AHOMHOFO TOKa M Ma- 
jleHHe @HOAHOrO HalipsxKewuna. Kak TObKO HalpsrKenHe Ha ynpaB- 
aaiouleH cetke gocrurHeT Ug;= Ug; (puc. 8), akogHoe Hanps- 
*KeHHe MocTurverT Oy wun, TOK paspaAaa NpekpaTurTca. — 

TakuM 06pa30M, MOXKHO ONpeAeNTb, Ha KaKy!O BeJIMYHHY H3- 
MeHHJICA TOK pa3spAdla KOHAeHCaTopa: 


Ue) Mu Ea Regipasp MaKe Ux; (26) 
Ug" =r | Rglpasp MU U,'; (27) 
(AU, — U,") — (Uz, — U' a} 
Mi nasp we Lnaap make — “pasp mun Scamncie Tackeis ame : (28) 
z 


Ecau sesmuuna £a MHoro G6ovlbuile BeAMUHHDE AUy, TO TOK. 
paspxaAqa KOHZeHCaTOpa BO BPeMA TPAMOrO XOJa H3MCHHTCA OUCHb 
H@3HaUHTEJIbHO, a CJICAOBATeJIbHO, H3MCHEHHEe NOTCHLMaJIa Ha KOH- 
Keucatope 6yAeT NPOMCXOAHTb M10 JIMHEHHOMY 3aKOHy: 





‘pasp _ dU, = _ Ue, } 
c a const = |; (29) 
ae: : 
| U.= Ro hat AU,—Uz) ‘ (30) 
Hanps>KeHHe Ha aHOse Oy eT H3MCHATbCH MO CUE TYIOUIEMY 3aKOHY 
; ets 
Uq = Uy MaKe Po (Eq a AU,—Urz). (31) 
g 
Bpema mpsamoro xofa OyAeT onpesenstEca 
a U, MaKe U, MUH 
Capa ae R,C yay YE 6 os AU, = ie * (32) 


Yuutpipad, ato Eg >> AUg—Upz, MoxwHO nepenncaTbh dopmyuly 
WIA ONpeeweHHA NPAMOrO xosa 


i a R,C Le U, ALLL (33) 


a 
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YpennueHHe HatipaxKeHuA Ha ynpaBlsloulel CeTKe BbISLIBaeT 
yBeIHYeHHe AHOMHOTO-TOKa HW TafeHve aHOAHOTO HallpArxKeHHs. 
Bo Bpema npsmoro XOfa HatipsxKeHHe Ha KaTOMe BO3PacraeT OT 
MeCATHIX JOMeH BOWbTa 2O OMHOTO BObTa. BuIMAHHeM H3MeHeHHs 
noTeHWHaJla Ha TpeTbelt ceTKe MOMKHO TIpeHeOpeub, Tak Kak Hp! 
HanpskeHHH U,, 0 KpyTH3Ha aHOAHOrO TOKa MO TpeTbelH CeTKE 
ONeHb HeGoulbulast. OTPHLaTebHOH OOpaTHoli cBAsbIO MPH Ra > Re 
TaK?Ke MOMKHO MpeHedpeub. 


M3 puc. 8 BHAHO, YTO NPY H3MCHeEHHH naa pe Ha ynpas- 
jmoulen CeTKe OT XapakTePHCTHK Oot sun AO Ugy’ (oT TouKH A oO 
ToukH 5) HanpsxKenne Ha MepBolt ceTKe ynpapaser aHOMHbIM TO- 
KOM. Kak TOJIbKO HanpaxKeHHe Ha yupaBJisloulefht CeTKe LOCTHTHET 
xapaktTepuctuk Ug)’, HanpsxKeHHe Ha anode jocTurHet Ua sun. 
Tlocuie 3TOro MaheHHe HaNpAKeHUA Ha aHODe NpekpaTuTcs, npe- 
KPaTHTCA HW TOK paspsasla EMKOCTH 


dll _ 
7a as QO; Lnasp 0. 


I]pexpamenne ToKa paspaza uepes Ry ONPeLeACT BOSMOKHOCTL 
BOSPpaCTaHKA NOTeHWHAAa MepBol ceTKH 1O +E. 

OWHakO Kak TOJbKO NOTeHUMad MepBoH CeTKH CTaHeT Go.1blUe 
HYIA, MOTeYeT CeTOULbIiT TOK, H COTIpoTHBJIeHHe yuacTKa CeTka — 
KaTOJ, CTaHeT OUCHb MaVJIbIM. Hanpsukenne Ee paegemn MeKILY 
compoTuByienHem Re i (Rigiz -j- Re): 


E a 


Usp ot R, ze R, a Risit 


R igh. (34) 


STO HanpAKeHHe, NPHJIOMRKeHHOe K MepBOH CeTKe, BbI3ZOBeT OOVIL- 
IUOH KaTOZHbIM TOK, KOTOPbIN CO3MacT NMaweHHe HAalpxAKeHUA Ha Ka- 
TOQHOM conpoTHBeHHn. HanpsaxkeHHe Ha KaTOZHOM CONPOTHB.Je- 
HHH, TIPHJIO%KeHHOe C OOPaTHbIM 3HAKOM K TpeTbell CeTKe, 3amIpeT 
JIAMITYy. 
4 
2. Bauanve H3MeHEHHA HAlpsKeHHH Ha DAUTebHOCTb 
‘BbIXOMHBIX HMIMY.IbCOB 


Jia pacCMOTpeHua BJIMAHHA MUTAOLUHX HaNpAKeHHH Ha MAH- 
T@JIbHOCTb BbIXOAHbIX HMMYJIbCOB OOpaTHMCA K (hopMy.laM (32); 
(16) 4 (8) u puc. 10: 


U 
tak @ MUL : 
lnpaa =R, C “4 — U, = ; (32) 
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Byes (Ua nun + Ug") : (16) 
Ey — (U, make AU,’) 
£ 
/E, £E,—U ys ee 
ig Ree (a+ tt my (8) 
g a 


VismeHenve HanpsxKeHHA Ha SKPaHHOH ceTKe B GoubuOl cTe- 
H€HH CKa3bIBaeTCA Ha BeJIMYHHE KaTOAHOrO TOKa. M3menenne Ugo 
Beet K H3MeHeHHIO BeMUHHb! Ug, Ua wane W Ua nun. TIpH u3MeHe- 

HHH U,2 W3MeCHHTCH Kak HpAMon, 
_- Tak H OOpatHs xo. Ha puc. 11 

NOKa3aH rpaduk 3aBHCHMOCTH 

YaCTOTbI COOCTBEHHDIX KOse6aHun 

reHepaTopa OT Hanps>KeHHi .Ha 

BTOpOH CeTKe mpv NocToAHHbIx FE, 

u £,. W3meneHue anogHoro ua- 

MIpHKCHHA BeMeT K H3MCHEHHIO 

CKOPOCTH 3apafa -KOHZeHCaTopa 

(O6paTHbli xoq), a TakxKe K H3- 

MeHEHHWO BeJIHYNHbI U g yun. 

MismMenenne BeuunHbt Ey Be- 
HeT K JIHHCHHOMY H3MCHEHHIO 
Bes AG CKOPOCTH MOTeHUHasia KOHeHCa- 
TOpa BO BpeMH MpAMOrO xoOsa. 
Ha pue. 12 noka3aH rpaduk 3a- 
BHCHMOCTH "aCTOTbl COOCTBEHHbIX KOJIeGaHHii reHepaTopa oT Ha- 
npsKeHnsa Ly wid Jamnp 6K2QTI MpH MOCTOAHHBIX E, 


bon a R,C In 





Us. 





110° 130 150 170 190 8 


~ Pye. 11 
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Panee 6b1N0 moka3aHo, 4TO MpH ycoBHH, Korma Ex >> AU a 
CKOPOCTb H3MEHEHHA MOTeHUHaJla KOHAeHCaTOpa HMeeT NMOCTORH-’ 
HylO BevIHYHHY. Ec 9TO yCAOBHe He BBINIOJHAeTCA, pa3spaAa KOH- 


Keutt * 


Un mane 


Yy MuH 





Puc. 12 Puc. 13 





Puc, 14 


jeHcaTopa 6yAeT NpovcxoguTd no akcnoHeHte. Ha puc. 13 noKa- 
3aHO, Kak BevlIHUHHa Eg BAHACT Ha JIMHEHHOCTh H3MCHEHHA HalIpsi- 
*KEHHA Ha anode, Tak Kak BevIHYHHb] Ug yun HW Ua wane MOUTH HE 
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3ABHCAT OT BeHYHHbI Ey, TO AHHEHHOCTb HanpAKEHHA Ha aHOLe 
6yneT Tem yume, vem Ooupme Ly. 

Ha puc. 14,@ mpupeqeHa cxeMa reHepaTopa Cc cONpotHBue- 
HHeM Rg, HOAKJNOUCHHbIM K KaToay (Lg = 0). Ee okpnBajientHasl 
cxema (puc. 14, 6) moxokKa Ha Cxemy MYJIbTHBHOpaTopa C KAaTOAHOH 
CBS3bIO, LIMPOKO H3BECTHY!O B HMIYJIbCHOH TEXHHKC. 


3. Mipkenepubid pacueT apTorenepaTopa Ha MecHTOsle 


(Q) Bo6op Aamnot 


TleHToubl, y KOTOPbIX HMeeTCH BbIBOA TpeTbeH CeTKH, MpakTH- 
veCKH MOPyT HpHMeHATHCH WIA aBToreHepaTopa. J{uist NOJIYYeHHs 
HMIYJIbCOB C MaJOll CKBaxKHOCTbIO (a =S 5), HYKHO BbIOUPaTb TeH- 
TOAbI € 6OJIbLUIOH MOLLHOCTbIO TO 3KpaHHOH ceTKe (G7KIb, 67K25, 
OPK2TT). 


6) Pactem OaumearsHocmu o6pamunoz2o xoda 


Jlist pacueta AWIMTeJbHOCTH OOpaTHOTO XOjla HYMKHO HMETD 
xapakrepucTukh ig=¢(Uq) up pasauynbx Uy, (puc. 7). 3anas- 
IHCb HaNps2KeHHeM Ha KaTOMe — Ug = — O'g3, M3 CTATHYeCKUX 
xapakTepucruk (pvc. 7) MOxKHO Cpasy onpeseaHTh Ua wane. 

Ilocuie Toro, Kak onpenetHn Up, uv Ua sanc, OOPATHMCA K Panee 
BLIBELHHOH (POPMYvIe AVIA OMpeAeveHHA BPpeMeHH OOPAaTHOrO xOjla 


a — (Ua nun + A U’) 


CM i 
Li ] it Ea— (Ua mane + A Ui) 


(16) 


Kak BHO H3 (POPMY\VIbI, NO 3aM@aHHOH JWIMTeJIbHOCTH OOpaTHOrO 
xojla Heo6xozuMo BbI6patTp R, u C. Beanguny Rg Ha yacToTax 
apie 20 000 e4 cueayeT OpaTb MeHee 100 000 oat, a Ha YacTOTaXx 
nnake 20 000 ey — yBeJINUHBaTb AO HECKOJIbBKHX MeroMoB. Bpl6pas 
BeJHUHHYy R,, WO XapakTepucTHKe onpenedsemM Ua nun. TloAcTaBu 
BewHUHHbI Re HUG aun B DOPMysly (16), MOACUHTbIBAeM BeJIMYHHY 


emkoctu C: 
AU = AU gin + Op = Un; | (35) 
__ 2006p Li et OL HAKC di Ur) _ ; 
ia Ra nF ~~ Ba — ( — (Ua aun + Uk) ; (36) 


eee o6pa30m, BCe BeJIHYHHbI, HEOOXOAMMbIE aA oe ae 
His BPeMEHH Sepa THoLe xofa, HalJeHbl, 
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Tlo samaHHoh Bemnunne LU, HykHO onpezeuTb KaTORHbIi TOK, 
nowqOupaa Rx, 
Pcs, Ux 
KR 
BemyuwHy Ry HYKHO BbIGHPaTb KaK. MOXKHO MeHbLIe, YTOObI BO 
BpeMA Ipamoro xofa Uy > 0. 
Tak KaK KaTOJHbI TOK ix BO BpeMH O6paTHOrO xXOsa ONpede- 
JIH€TCA SKPAHHbIM TOKOM (ig = 0), TO AIA ONpedemeHHA Tpeoye- 








MOH BeJIHNHHbI Zy BO BPeMA OOpaTHOFO XOMa HY2KHO BbIOpaTb Ha- 

MIpaxKeHHe Ha SKPaHHOH CeTKe NO CTaTHYeCKHM XapaKTepHCTHKaM 

QKPaHHOTO TOKA fgg ="? (Ugo) npu pasJIMUHbIX U,,. Takue xapak- 

TEPHCTHKH MOKa3aHbl Ha pHc. 1d. 
HanpsxkeHive Ha yipaBJaloulen ceTKe onpesedneTca 43 op- 

M YJIbI 


loop 


, iE Ea — Ua nun — ~ Rae & 
Ug, = Rig (Fe 4 Fo aaa — wt “Ke ae ) (37) 





rae Rig,— BHYTpeHHee CONPOTHBJIEHHE yuacTka ceTka — kaTod. 
Mepspiii WIe€H B CKOOKax (=) Bcerla MeHbe BTOpPOrO H 
MM MOMKHO MpeHeOpeub. Torga 
f 


o6p 
— Ua nun — Ux .~ RE | 
Ue = = Rigy (EM ; 7 € Moe), (38) 
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Hatin HanpaKenne Ha YIpaBJIAHOlleH CeTKe HM 3HaA BeJINYMHY TOKa 
JKPAHHOH CeTKH, ONpesedaem 43 pHCc. 15 HallpAxKeHve Ha 9Kpall 
HOH ceTKe. HatipsxkeHHe Ha 39KPaHHOH ‘CeTKe MOMKHO NMOALeEPKH- 
BaTb HJIH TpH NOMOUIM OTACJIbHOrO MCTOYHHKA MHTAaHHA, WH 32 
CNET AeJICHHA AHOZHOrO HaNpAKeHHA, HK BKJIOUCHHEM FracAHlero 
CONPOTHBJIGHHA B 3KpPaHHy!O CeTKY H IMNYHTHPOBaHHeM= ero 
eMKOCTbIO. Ecau HEOOXOAHMO MOJIYYHTh OTPHUATebHbIH HMIYJIbC, 
B IKPaHHY!O CeTKY BKJHOYAeTCA Harpy3ka. 

Jiuist onpezeieHHA pa3MaxXa HMNMyJibCa Ha 9JKPAaHHOH cerTKe, 
CTpOHM Harpy304Hylo XapakTepHCTHKYy 9KpaHHoroO TOKa. BewMuniy 
TOKa ONpeeJIHeM N10 AHHOH XapaKkTepHCcTHKe. PasmMax HMILYJIbCOB 
lla IKPAHHOH CeTKe Mp 3TOM OyfeT 


Ugam = Re» (isa — ign), (39) 


rae )%,)— IKPaHHbIM TOK BO-BPeMH TIpsIMOTO XUia; 
iy —— 9KPaHHblit TOK BO BpeMA OOpaTHOrO XOslaA. 


6) Pactem OAumeAbKOocmu NpsAMO2zO0 xOda 


Zlia ompegeienuaA AMTebHOCTH TipaAMOrO XxOa HeOOXOAHMO 
nowo6patb Beanunupl Ey vu Rg. Ecan Eg >> AUa4, TO 


Re C Ua pe Ua MUN : (AQ) 


Benwunha Ry He AOUDKHa ObITb MeHbUe 0,5 Mz2OM, Oa ON|pede- 
JIH€TCH JLONYCTHMOH MOULHOCTbIO pacceAHHA MO YilpaBJIAIOLUch 
CeTKE. 

Hans ONpeMeACHHA TOKA KaTO/a BO BPEMA NpAMOFO XOMa HYKHO 
(OCTpOHTb CeMeHCTBO XaPaKTePHCTHK NMeHTOAa fg=¢y (Uy) u 
igg=@ (Ua) upu Ugs = 0. : 

ee eee Ha KaTose mpH Mawbix Ry BO BpeMal rIpaAMOro 
xowa He ipeppluaet | ¢. TloctpoeHHble XapakTepHCTHKH IIpH 
U3 == 0 OyYAYT CO32aBaTb NpH pacuetTe HEOObWY!IO NOTpelHOCtTh. 
(BkvioueHHe OOvIbIIHX KATOMHbIX CONPOTHBMeHHH Oyser yBeJin- 
WMBaTb Uy nun, AUTO HEOOXOLUMO YUUTHIBATh TIpH pacuere.) 


t npAa — 


Saksro4wenne 


TeHepaTop Ha MeHTOAe MOMKeT MPHMEHATHCA Kak TeHepaTOp 3a- 
Jlep2KAHHIX. AMIYJIbCOB, KaK reHepaTOp POPpMWPOBaHHsA UMNYAbCOB 
OUPeMeJeHHOH JJIHT@/IbHOCTH HW KaK J@JIHT@Jb YaCTOTbI C1eOBa- 
HUA HMILYJIbCOB. 

B autepaType He pcrpeuaetcs NOApOOHOrO ONHCaHHHA padorTbl 
reHepatopa Ha neHTose B pexHMe aBToKovle6aHuh. TIpemmarae- 
MbIii HH)KeHepHblil pacuer MOMoraeT HpPaBHJIbHO BbIOPaTb Napa- 
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MeTPbI CXEMbI H ONPeAG/IHTb OO1ACTb MPHMCHEHHA TaKOro reHepa- 
TOpa. 
Tenepatop ua mexToge IKOHOMHUNHEe MyJIbTHBHOpaTopa Ha 
“yiByxX TpHodax. B MyJIbTHBHOpaTopax TPHOAbI NoouepeAHO M0.il- 
HOCTbIO OTKpbiTbI (Uy,=-0); 3a nepHog MyJibTHBHOpaTop notped- 
eT TOK OAHOFO TPHOAa IPH HaNpAKeHHH Ha ypaBJIAIOULeH CeTKC 
U, =O. 

B onucanHoM reHepaTope OObINHO HCMOIb3YeTCH HMITYJIbC BO 
BpeMa O6paTHoro XOMa, Kora aHOAHDII TOK paBeH Hywio. M3 stroro 
MOMKHO 3aKJIOUNTb, UTO YEM GHOJIbILe CKBAKHOCTb TpeOyemoro IiM- 
HYJIbCa, TEM M@HbUIe MOLLHOCTb, NOTpPeOJIHeMan reHepaTOPOM. 

K tpeumyuecTBaMm ‘Takoro reHepaTOpa OTHOCHTCAH TakKC CHH- 
7KEHHE BJLBOe YHCJA JAMIE B CX€MAX, B KOTOPbIX NPHMeHSHOTCS! 
CBEPXMHUHHATIOPHbIe JaMIMIbl (CepHA <ApoOb»). 

Onncanhblli renxepaTop OblJl HCMOJIb30BaH B KauecTBe JICJIH- 
JCJ YACTOTb! NOBTOPECHHA HMMyJIbCOB H OOecne4uH/! WHpOKyIO 
QONaChb COXpaHeHHsA TOCTOAHCTBa KPaTHOCTH jeJIeHHA. Pesyvto- 
TaTbl NPOBePKH MOKAa3aJin CleAyroulee: 

1. MuHuMaJibHas O61aCTb HSMECHEHHH UACTOTHI 3aalouero re- 
HepaTopa, NpH KOTOPOH AeJIMTeJIb COXPaHA KOIPDHLUHEHT MeJIe- 
Hus 1:5, paBHa 22—50 Keu, 

2. Sta OONlacTb CHHXPOHH3aUMH COXpaHsAJaCb NpPH H3MCHeHHE 
aHOAHOrO HanpsKeHHA OT 60 no 150 @ vu pH H3MeHeEHHH HalipsKe- 
HU Hakala Ha -- 10%. 


Craton noctyuusa 12/X1 1956 r. 
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ANMAPATYPA MPOMBILJIEHHOrO TEJIEBAAEH HA 


B craTbe aHO TeXHHyecKOe ONHCaHHe TepBbIX OOPa3lloB MPOMBILIeHHBIX 
TCMCBHSHOHUbIX YCTAHOBOK OTeYeCCTBEHHOFO MPOH3BOACTBAa, a TaKKe HaMeUeHbl 
NYTH YCOBCPWICHCTBOBaHHA 3THX YCTAHOBOK. 


3a MOCJeAHHe HECKOJIbKO JIeT TeJIeBHAeCHHe HauMHaeT C ycrie- 
XOM NPHMeHATHCA JWIA MPOMBILWJICHHbIX Leet. B Hacrosllee BpeMs# 
PAA BeMYIUAX PaMHOTeXHHYeCKHX CHPM 3a TpaHullelti — «Ap Cu 
Dim, «PapHcBopT awzekTpoHuK» (CIUA); «lla», «MapKonuc 
Yalipsiece teserpad» (Auraua); «Tomcou-Xayctou» (Ppanuus); 
«Cpionmur» (San. Tepmanua); «Marnetu Mapeaim» (Utavus) 
u gapyrue [JI. 1] — BbinyckaeT 60JIbII0e KOJIHYeCTBO TeJIeBH3HOH- 
HbIX YCTAHOBOK, HCIOJIb3YeMbIX B CAMbIX Pa3HOOOPasHbIxX OOWaACTAX 
MPOMBILLJICHHOCTH, Ha TPaHCMoptTe, B MeAHUMHE H T. J. 

Bce 3TH yCTaHOBKH MOXKHO K/laCCHMUUAPOBAThb NO CJIEXYIOLWUM 
rpynmamM: 

1) cucTeMb!l CO CJIOMKHOH almapaTypouw Ha Mepesaiolle ctTo- 
DOHE; 

— 2) CHCTeEMbI CO CJIOMKHOH almapaTypohH Ha NPHEMHOH CTOPOHeE; 

3) CHCTe€MbI C OAHHAKOBOH NO CJIOMKHOCTH allmapaTypon Ha me- 
pemarouleH H MNPHEMHOH CTOpoHax. 

JlaTb ceHiuac aHastH3 Wesecoo6pa3sHocTH TOW HIM HHOH CHCTeMbI 
3ATPYAHHTeJIbHO. OnHakO, PpacCCMaTPHBaH COBPe€MeHHbIe MPOMBIILI- 
JIGHHbIe TEJICBHSHOHHbIe YCTAHOBKH, MO2XKHO: 3aMeTHTb OMpeseei- 
HYIO TEHACHUHIO B PpaspaboTKe annapaTypbl, CBASAHHYW C TIPHMe- 
HeEHHeM 3AMKHYTOH CHCTeMbI CO CJIOKHOH MpHeMHOH CTOpOHOH. 
Hau6oulee pacnpocTpaHeHHOH YyCTaHOBKOH MpOMbILIJIeHHOrO Tevle- 
BUJ€HHA ABJIAeTCH yYCTAHOBKa, COCTOAILaA H3 NpocTeliwieH KaMepbl 
(conepxKalileli oT 2 70 5 AaMil) C Py4HbIM ynpaBJleHHemM QoOKyCcil- 
poBkoH H AHadparMupoBaHHem, O10OKa ynpaBJIexHHA H OObIeHOrO 
TEJIEBH3OPa B KAYeCTBE KOHTPOJIbHOrO YCTPOHCTBa. 

Pa3pa6oTanuble B HacToslwee BpemMaA B CCCP npompiulieHHble 
TEJEBUSHOHHbI€ YCTAHOBKM MOCTPOCHbI MO MPHHIMNy 3aMKHYTbIX 
CHCTEM CO CJIOXKHOH MPHEMHOH CTOPOHOH. 
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B 1957 romy Halla NPOMBILIJIeEHHOCTh AOKHA OCBOMTb Mpous- 
BOACTBEHHbIH BbINyCK YCTA€HOBOK TIPOMDIILVJICHHOTO TeJIeBHAeHHS H 
6OynheT HAYaTO WIHPOKOe BHeApeHHe HX B Pa3JIHYHble OTPacJIH Ha- 
POHOFO XO3AHCTBA, UTO NO3BOJIAT OKOHYATCIbHO ONPeReIHTh pa- 
WHOHAJIbHOCTb TOrO HIH HHOFO THMa annmapatypbl. | 


1. Ipombinawenhble TEMEBH3HOHUbIE YCTAHOBKH 


‘OnnepipaeMble nepsple O6pa3lbl annapatypbl fpoMbliliei- 
HOFO T@JICBHJLEHHA ABJIAIOTCA DOCTATOUHO YHHBEPCaJIbUbIMH H: MOryT 
yoxKe--ceHuacC IIpHM@HATbCH: B a O6acTax Haell 
NIPOMbILLJICEHHOCTH. . 

TTpoMbillJieHHble + TeJieBH3HOHHbIe ycranopKH (TITY) nogpas- 
JLHAIOTCA Ha aL Cc Nepegzalouleh TpyOKOH THNa BUAHKOI 
(TITY-0, TITY-1 u NTY-2) uc nepeaatoueh tpyOKon tuna cynep- 
opTHKOH (TITY-3). : -_ 

OcHOBHbIe TexHHYecKHe Mapametpb Bcex IITY mnprsBeszeubt 
B Tra6a. 1. 

TITY-0 npeactapsiseT coOoH npocreHWwylo yCTaHOBKy MPOMbIUl- 
JI@HHOFO TeJIEBHACHHA, COCTOAIMLYIO H3 MOPTAaTHBHOH nepemarouielt 
KaMepbl W° BHACONpHeMHoro ycTpolicTBa, COOpaHHoro Ha oOcHOBE 
THTIOBbIX 6JIOKOB CepHiiHoro TeeBH30pa «Py6uH». TIpoctota yeta- 
HoBkH TITY-O0 onpegejseT ee HeBbICOKYIO CTOUMOCTb, yAOOcTBO 
OKCIWIYaTalH He lesieCoOOpasHOCTb TIPHM@HEHHR. BesleacTBue 
9TOTO MOXKHO OKUAaTh, TO ycraHoBKa IITTY-O wangzet camoe wit- 
pokoe pacipocTpanebhe B Pa3sJIM4HbIX OOJIACTAX TEXHUKH. 

YcraHoBka TITY-! o6ecneyuBaet Oouee BbICOKYIO YeTKOCTh It 
6oulbulee yjlaJieHHe KamMepbl OT GJIOKa ynpaBsieHuaA, vem TITY-O. 
Kpome Toro, B ycraHoBKe TITY-I mMokerT. OfHOBpeMeHHO paboTtaTb 
HECKOAbKO KOHTPOJIbDHBIX TeJICBH3OPOB, HMeeTCH CTAaOMAH3aHns 

~  TOKa MOKYCHPOBKH, ABTOMaTHUeCKaA Pery/IMPpOBKa BHACOCHTHALIA 
HT. 0. | 

Takum o6pa3om, yCTaHOBKa rITY-1 MIpeACTAaBJAeT ‘cc6oit Gosee 
VHHBe@pCaJIbHOe YCTPOHCTBO, YAOBJIeETBOPAIOLLee OoJlee LWIHPOKHM 
Tpe6opaHnam, vem IITY-O0, u OularozapA STOMY MOAKHO ORKUMaTb ce 
pa3HOOOpa3HoOro MPHMeHeEHHA B PAE MPOCTbIX H CJIOMKHHIX CyUaeB. 

YcraHopKa IITY-2 otanuaetca or TITY-1 Haanuuem ontuue- 
CKOH POJIOBKH, MPH TIOMOLLH KOTOPON OCYLIECTBJIAeCTCA TUCTAHLHOI- 
Hoe yipaBJeHHe (POKYCHPOBKON H300paxKeHHnA H AMacparMupowa- 
HHeM O6beKTHBa. Takan FroJIOBKa MOKeT 6bITh rIpHBHHYeUA 
Kk Kamepe TITY-1. : 

MokycHpoBKa oOOecneyHBaeT peskoe H300paxkenHe lipu pac- 
CTOMHHU Mey npes@MeToM uw KaMepol ot | — 1,5 # nu WO OecKo- 
HEUHOCTH JVI BCeEX OObEKTHBOB, a AHadparMHpoBaHHe NO3SBOJIAeT 
CHHDKATb OCBELCHHOCTH (OTOCONPOTHBJIGHHA MpHMepHo B 100 pas. — 

Havinuve AMCTaH{HOHHOrO ynpaBJIeHHA eusie Ooee NOBbIMAe}T 
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OCHOBHDIE .TEXHHYECKHE MAPAMETPDbI 
HEPBbIX NPOMbILUJIEHHBIX TEJIEBHSHOHHbBIX YCTAHOBOK 








» Q 
he HauMeHopanHe HapaMetpa | NTY-0 
1 Tun mpHMeHxemoi Tpy6KH BuAHKOH 
2 Heo6xoguman OCBeILCHHOCTb 

o6bekTa (2K). Ve : 900 
3 | Jlonycruman cKopocth mepespn- 

*KeHHA MpOeKUHH OObeKTA B 

MJIOCKOCTH CBeTOUYBCTBHTeIb- 

Horo clon Tpy6Ku (41.4/CceK). 3 


4 Cnoco6 pa3ioxKeHHA H300paxe- 
HHA Boe CaS ee AME 


© | Uerkocrh n306paxkenua (B JAH- 
HHAX): 

a) MO rOpH30HTaJH 

6) nO BepTHKadH . , 

Uvecao pa3/iM4HMbIx rpadaunit m0 
Ta6Hue 0249 foe 

@PopMaT Kapa : oe 

Teometpuyeckne ucKaxKeHUA 1 (%) 

HeanueituHocth pa3zpepTok (%) 

HanpsaxkeHue NHTAHHA HW YaCTOTAa 
NHTarouleH CeTH . 


on 


oF 
Oowonwn*) 


11 CHHXPOHH3allHfl pasBepTOK C ua- 
CTOTOH MHTaloulel CeTH . 
12 Tlotpe6iseMaa MOUJHOCTb (em) 


TIporpeccHBHH Hi Ha 
300 cTpoK 


400 
300 


fe 
4:3 

3 

15 


110, 127 u 2206 
npu 50 24 


Ectb 
150 








Ta6auya I 
NTY-l-u WTY-2 NTY-3 
BuAHKOH CynepopTukKoH 
500 90 
3 Bo3MoxkKHa Mepegqaya 
ObICTPOABHTaloulHxcH 
| o6beKTOB 


Yepecctpoyupli Ha 625 cTpok 


—— a 


450 600 


450 600 
5 6 
4:3 | an | 
3 3 
15 15 


220 Pi lIpH 49—51 zu 


EctTb Ectb 
550 (HTY-1) 1200 
600 (FITY-2) 
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Yactota, Ha KOTOpO!H NpOH3BO- 
MHTCA Nepewqaya CHrHata Ha 
KOHTpOJIbHY!O TOUKY 


PaccTonHHe B MeTpaXx: 
a) OT KaMepbI 70 60Ka ynpaB- 
STOHUS Se OB sus 8) eee EY 


6) oT 60Ka ynpaBAeHHA 340 
KOHTPOJIBHOH TOUKH on 


TipHMexseMbie OO6beKTHBH 
Haanune AHCTAHILHOHHOrO 
ypaBeHHA OMNTHKOH . 


KAHMaTHueCKHH pexKHM paOoTbl 
KaMep 


KosHyecTBo- 6JIOKOB B KaHaJie 
KonuyectBo JlaMn B KaMepe 


KomuyecTBo JaMn B_ ilyutbTe 
yilpaBJleHHa i Gets ee 


Pa3mMep KaMeppl (4.1) 


Bec KaMeppl (42). . . . « « 


Pa3mMep 60Ka ynpaBsaenusa (At) 
Hanuuve aBTOoMaTHYecKOH pery- 
JIMpOBKH BUseOCHTHaA 


s 


Buneoyactota 


150 


Tuna «lOnuteps: 


Het 


| 
| 





Bueouactota 
H 49,75 mMe2y! 


500 


500 


10-12, 10-8, 10-9, 10-11; 


TiTY-1 Het 
TITY-2 ectb 


Buneouactota 


300 


206 


Ectb 


Tipu temnepatype oT—20° no +40°C  OTHOCHTeAbHOH BAaKHOCTH 


2 
) 


9 
130“ 190 230 


4,5 


04 Sv 0,42 S 0,47 
Her 


| 
| 


no 95°/, mpxH + 20°C 
4 
5 


47 


NTY-1 130 Sv 190 SY 230 
TITY-2 130 Sv 230 Sv 340 


TITY-1 4,5 
TTY-2 7,8 


0,31 SV 0,31 X 0,5 


Ectb 


| 
| 


7 
15 


92 
280 SK 330 630 


40 


09 xX 10 1,3 
Het 


i‘ Tipu cooTpeTcTBylOllux HepeseiKaxX CXeMbI MOMKeT GbITb BbIOpaH AOOOH Apyro BellaTeNbHbIH Kava. 
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' YHHBEPCaIbHOcTb antapatypbl. O2HaKkOo, B CBA3H C éFO COKHOCTHIO 
H HeOOIbDUIHM KOJIMYUECTBOM 3anpocop Ha AWCTAHUMOHHOe yripas- 
J@HHe OMTHKOH, Oco6eHHO (boKkycupoBKoli, yctaHoBKa TITY-2 
MOJIVYHT, TO-BHAHMOMY, MeHbilee pacnpocTpanenue Mo cpaBHeHuio 

e HTY-0 u MITY-1. 

OOWHM HesocTaTKOM ONHCaHHbIx TITY apasetcs cpaByHtTebno 
HH3KaA YYBCTBHTCJIBHOCTb HCMOJIb3YEMOrO B YCTaHOBKaX BULHKOHA 
(OCBEILEHHOCTb OGbEKTa JOMKHA ObITb He MeHee 500 2K), mpucy- 
lad CMY HHEPLHOHHOCTb H300PaKeHHA, a TAaKKe «PPA3HbI» (POH. 
OaHako B 67M KalWee BPEMA MOMKHO OMUMATb YJYUWeCHHA THX 
mapaMeTPOB BHAHKOHA. 

Heo6xo2HUMO OTMETHTb, 4YTO BO BCex TITY wa BusAHKOHE UCNOMb- 
3YeTCA MOUTH aHaJIOrHuHad KaMepa. 

Ycranospka TITY-3 otsuuaetca or TITY-1 u FITY-2 B ocHopHom 
TeM, YTO B HEH MPHMeHeHa NMepesatoulad TPyOKa CyNepOpTHKOH. ITO 
MO3SBOJIA€T Pe3KO CHH3UTb MHHHMaJIbHO HeOOXOAHMYIO OCBEeLICH- 
HOCTb OObeKTa (c 500 no 50 2K) uw CHuMaeT BONpOC 06 HHEPILHOH- 
HOCTH TlepewaBaemoro H300parxKeHHA. Kpome Toro, CyMepOpTHKOH 
OOe€CNeYHBaeT YETKOCTh H306paxenua B 600 WHHHIT. 

Kamepa yceTaHoBkH TITY-3 umMeet AuCcTaHUMOHHOe ynpaBeHHe 
ONTHKON. 

HykKe MPHBOAMTCA ONMCAHHe NePBbIX NPOMbILLJIeHHbIX Te/1eBU- 
3HOHHbIX YCTaHOBOK. 


YcomanoeKka [ITY-0 


Bwok-cxema yctaHosku TITY-0 npesxctansieHa ua puc. |. 

BuseocurHad, NOyYeHHbIH B Tepemaiouleli Tpy6ke, ycnun- 
BacTCA MPCABAPUTEJbHbIM YCHJMTEeM JO 0,2 6 (mo pa3mMaxy) Hu 
1G KOAKCHaJIbHOMY KaOeto 
“Geonnuemme|  AJIMHOH WO 150 m nomaetca 
150m | | yempoterbo Ha BXOJ BHAeOTIPHeEMHOrO 
—~-yCTpOHCTBa, Ha IKpaHe KoO- 
“ | TOPOrO MPpOH3BORHTCH KOH- 
TDOJIb Ha6JORAeMbIX TIpo- 

LLeCCOB. 
TIusioo6pa3Hble = =— TOK, 
HeEOOXOAUMBIe JIA pasbeprT- 
Pue. | KH JyUa BUHKOHA M0 CTpO- 
KaM H NO kKapaM, Nouy- 
UAIOTCA TIYTEM TIOCJICMOBATEJIBHOFO BKJIIOUCHAA COOTBETCTBYIOLULAX 
KaTYWU€K CHCT€M OTKJIOHEHHA BHAHKOHa WH MpHemMHon TpyOKu. He- 
OOXOJMMOCTb B CHHXPOHH34llHH 3/e€Cb, OYeBHAHO, OTMamaerT. Js 
CHHXDOHH3allHH. KaApOBOH Ppa3sBePTKH C CeTbIO MHTAHHA Ha CeTKY 
OAoKkuHT-reHepaTopa STO pa3sBepTKH NOMaeTCA HaNpsA*KeHHE Ha- 

Kadia JlaMm. . 
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Tacstiive CurHaabl mepefaiouleh TpyOKu m0 cTpoKkamM dopMnu- 
PYIOTCA HeMOCpeACTBEHHO B KaMepe H3 MOCTYMAarOllHXx B Hee NHVJIO- 
O6pa3HbIX TOKOB HyTeM AN*pPepeHuHpOBaHHA, YCHJIEHHA Harps- 
*KeHHA TPH MOMOLMLM TpahcopMatopa HW OrpaHHyeHHA NOJYYeHHbIX 
HMMyJIbCOB Ha HYXKHOM ypoBHe (pa3MaxX HX PaBeH iipHMepHoO 60 B). 
Tacallue curHabl Nepesxatolmien TpyOkKu No KkaapamM opmupyioTca 
B BHJ€ONPHeEMHOM YCTpOHCTBe TPH MOMOLWIM JIaMMbl H NOosawrTcA 
B KaMepy no Ka6eu0. Oa racAuMX CHIrHaJla NOCTyMaioT Ha MOY- 
JATOP BHAMKOHA. 

MutepecHo OTMeTHTb, ¥TO O/larOmapA WAeCHTHYHOCTH MHJI000- 
Pa3HbIX TOKOB B CHCT@€MaX OTKJIOHCHHA BHAHKOHA HM TIpHeMHOlt 
TpyYOKH HCKaKeHHA H300PaKeHHA, OOYCIOBJICHHbIe HEJIHHECHHOCTbiO 
Ppa3BePTKH, OJ KHbI IPHHUNNHaJIbHO OTCYTCTBOBAaTb. Ha npakTuHke, 
TeM HE M@Hee, HM€CT MECTO HCKaKeHHe H300PaxXeHHA, KOTOPOS 
CBA3aHO C TIPHMeHeHHeM TlepeXOAHbIX TpanccopmMaTopos, wenen 
(OPMUPOBaHHA LacALHX UMIMYJIbCOB, MAarHHTHOH WeHTPOBKH pa- 
cTpa HT. TT. 


TlepememeHve (leHTpOBKa) pacTpa B KaMepe NpOH3BOAUNTCA 
C MOMOLLbIO MArHHTHbIX KOJIEL, H3POTOBJICHHbIX H3 aJIbKOCH. 


_TTutatoulee HampaxKenve noctylaeT B KaMepy OT BHAeOMpHem- 
HOrO YCTPOHCTBa NO MHOFOXKWJIbHOMY JKPaHHPOBaHHOMY Kaew. 
YnpaBleHve KaMepOH MpOH3BORUTCA MpH MOMOLIM Tpex pyyeK, 
HaXOAAIWHXCA Ha BHACOMpHeMHOM ycTpouctTpBe (peryJlM“pyeTca Ha- 
NpAxXeHHe Ha MOJYJIATOPe, HaNpAxKeHHe Ha CHFHAbHOM MlacTHHe 
HW TOK POKYCHPOBKH). 

BugxeonpHeMHoe ycTpokcTBo CoOpaHo Ha OCHOBe ABYX THMOBBIX 
6/IOKOB TeJleBH30pa «Py6uH»: 6sl0Ka pa3BepTOK u OsIOKa ycuue- 
HHA H TMTAHHA C MCIOIb3OBaHHEM ABYX JAMM B KayecTBe BHJeOycu- 
duTeen. OTKJIOHAIOWaA CHCTeEMA HCIOJIb30BaHa OT TOFO %Ke Tevle- 
BH30pa. YipaBseHne nepesalolueh KaMepOH COCpeAOTOUeHO B OT- 
JIGJIbHOM HeEOOVJIbILIOM OTCeKE. 


Tlepemaroulad HW MpHeMHad CTOPOHbI COCAHHEHbI MHKPOTEeJIEoH- 
HOH CBA3bI0, BbINOJIHeHHOHK NO CHCTeMe MeCTHOM OaTapeu. 
BHelwwHHu BHA ycTaHoBKH IITY-0 npusenzenr Ha puc. 2. 


Tlepemaiomland KaMepa co6pauHa Ha Waccn c NepeHelt uv 3as,HeH 
cTeHKaMu. Ha nepejHel cTeHKe pa3sMelleH (wlaHell, B KOTOPbIli MO- 
KET BBHHUMBATHCA JIOOOHK U3 YeTbIPeX OObEKTHBOB THNa «FOnuTep» 
(10-12, 10-8, IO-9, IO-11). | 

Ha 3afqHel CTeHKe WaccvH pa3MelllaloTcA BCe Pa3beMb! HU TeVJIC- 
(POHHOe LWTeKKepHoe rHe3f0. B Hu xKHeH WeHTpaJIbHOH YacTH WAcci 
CMOHTHPOBaH GVJIOK, COCTOALIMH U3 NepesatouleH TpyOKH BHAMKOH 
H POKYCHPYIOLle-OTKMOHSAIOLUeCH CHCTeEMBI. 


B BepxHeH OOKOBOH YaCTH KAMePbI Pa3MellleH MpeABAapHTeb- 
HbIH YCHJINTeJIb. C MpOTHBONOJIOKHOH CTOPOHb! CMOHTHpoBall 
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tTpauchopMatop Hakala TOPONAabHOrO TuNa, a TakxKe pAd APY: 
THX M@JIKHX 2JIEMCHTOB KaMeDbl. 

Ha wlaccH cBepxy HafeBaeTCH MeTAJIHYeECKHH KOKYX, ykper- 
JIA@MbIH Ha KaMepe C NOMOLMbIO YETHIPeX HAKHAHbIX 3amkos. Fla 
BePXHeH KPbILKe KOKYXa Pa3MeLCH BHAOHCKATE Ib MPHLebHOrO 
THE a. 

KpenieHve KaMepbl K Onope MpOH3BOAHTCA C MOMOULbIO OOVITOB. 

Bu aeOnpHeMHOe YCTPOHCTBO COOPaHO B METAJJIHYECKOM ALIHKC, 





Pue, 2 


Ha mepemHen creHKke KOTOpOrO yKpeliieHbl NpHeMnaa TpyO«ka, 
PYUKH YipaBJICHHA peKUMOM BHAHKOHA HW MpPHeMHOH TPyOKH, BbI- 
“KJNOUaTeJIb HW CHTHaJlbHad JiamMmouKa. BwaAOKH B BHAeCOMpHeMHOM 
YCTPOHCTBE PaCNOJOXKeHbI TaK Ke, Kak HW B TeeBH30pe «PyO6uH>, 
Onarokapa UeMY YMaeTCA UCMOMb3OBATb MAKCHMAJIbHOe HCO 
CTaHMapTHbIX JleTasien TeJleBH30pa. 


VYemanosexa [IT Y-1 


Bumeocuruad, aHaJiOrHuHbllt CHrHaJly, NOJIyuUaeMOMy B KaMmepe 
ycraHoBku TITY-0, nomaeTca NO KOaKCHaJIbHOMy Ka6eJllO B O.10K 
yipaBweHusn (puc. 3). B 60Ke ynpaBJeHHA BHAeOCHrHa yCHJIH- 
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BaeTCH, B Hefo 3AMelIHBaloTes racHuie CHrHaJIbI NpHeMHOH Tpy6Ru 
HM CHTHAa CHHXpOHH3allin mpnemMuuka. Tloce sToro MOHD Tene- 
BH3HOHHbIH CHrHaJl pa3Maxom 1,0 6 NOMOKUTeI_DNOH NOAApHOCTH 
OAaeTCA Ha BXOA reHepatopa YKB, umetoulero Hecyily!o yacToTy 
49,75 meeu (1-H KaHaa TeeBH3HOHHOrO BeuaHHa). Tpn cootper- 
CTBYIOULHX NepeAeiKaxX MOKET ObITD BHIOPAaH JUOGOH Apyrokt Kana. 


hocm ynpatnenus 


c 
| 
| 






WYECKAS eonoba 


ee ee 


B qadibHeHwemM PaAHOCHrHadl NOaeTCA Ha Te/IEBH3OPbl, pacro- 
JOMKCHHSIE HENOCPEACTBEHHO Ha NyJIbTe ypaBJIeHHA HW Ha KOHT- 
POJIbHOM TyHKTe. TIpH 2kesdaHHH KOHTPOJIb H300ParxKeHHA MOKET 
NPOH3BOMHTbCA TaK*Ke MO BULeOUACTOTE. | , ; 

B BHACOyCHJIUTeb OJIOKa yNpaBJIeHHA BBeACH ABTOMATHYeCKHh 
DeryJIATOP YCHJICHHA, TOAAePXKUBAIOWIMN BbIXOAHON CHrHaJl HeH3- 
MeCHHbIM IPH H3MeHeHHK BXOZHOrO curHasa B 8—10 pas. OroT pe- 
TYJIITOP OKaXKeTCA COBCPIWEHHO HeEOOXOHMbIM B MHOPOKAMEPHbIX 
JWACTICTUePCKHX TeJIEBH3HOHHbIX YCTAHOBKAaX, B KOTOPbIX HPWH KOM- 
MYTaIHH KaMep MOryT HMeTb MeCTO OoOubIMe CKaUKH BesHYHHD! 
BHUJeOCHrHaJdia OT KAMEPbI K KamMepe. 3 

Bul0K pa3BepTOK BbIHeCeH H3 KaMepb! H TOMeLIeH B OOK ympaB- 
jeHns. B KaMepe OCTAIOTCA OTKJIOHAIOINMe KaTYLIKH, Ha KOTOppIe 
43 6710Ka YIIpaBJIeHHA NOMAalOTCA HMMYJIbCHbIe HaNpAKeHHA, OOeC- 
TICUMBAIOLUNe MpoTeKaHve MO KaTYUKaM MHOOOPa3HbIX TOKOB. 

OcHOBHad TpyAHOCTb MPH BbIHeCeHHU OIOKA Pa3BePTOK H3 kKa- 
Mepbl 3aKOUaeTCA B Hepewaye MOCTATOYHO MOLIHBIX UMIYJIbCHbIX 
HANPAKEHH CTPOUHO! YaCTOTHI Ha OOJIbUIME PACCTOAHHA Oe3 HCKa- 
KeHHH. Jin pelleHHA MOCTABMeHHOH 3a2a4uH HCNOJIb30BaH KOHTY)P 
paBHOrO COMpOTHBJIeHHA (pHc. 4), NpH NOMOLMM KoTOpOrO yAaeTcs 
NOJyYYHTb HEOOXOAMMOE COrmacoBanHe Ha KOHLe KabeJiA, Hecyluero 
HMIYyJIbCHOe HallpaxeHHe uacToThl cTpok. Jima movlyyeHHA cora- 
COBAHHA Hy%KHO BbIZepxaTb cvieqyoumme ycropun [Ji. 2): 

8] 
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y= y= R= zs 2- VE; b= RIV ED, 


yne Ri, Re— COMPOTHBACHHA B MapaJVIeJIbHbIX BeTBSAX; 

Z — BOJIHOBOe COMPOTHBJIeHHe KabeA; 

[. — MHAYKTHBHOCTb OTKJIOHAIOULEH KaTYLIKH; 

C — @MKOCTb KOHTYypa; 

T — nepuoy cTpouHol 4acToTHl; 

f.— JWIMTeJIbHOCTh MPAMOFO XOJa CTPOYHOH Pa3BePTKH 

B ONAX Neprvona T. 
[]puMeHeHue KOHTYpa PaBHOrO CONPOTHBJICHHA NOSBOIMJIO yla- 

JUTb 610K pa3BepTKH OT KaMepbI Ha 500 m, H,10-BHAHMOMY, BO3- 
MOXKHO YBeJIHYHTbh 3TO PaCcTOAHHe CBHILE 1000 a, 






Hf CMpouHOMy 
NEPEXLOOHOMY 
Mpancpopmamopy 


Le ' Puc, 4 
ra . | 

Tlepeyqaua KaapoBbIX OTKJIOHAIOWULUX HMIlyJibCoB Ha Oovbilloe 
DaCCTOAHHE He BBISbIBAeT OCOOHIX 3aTPyAHeHHH. 

: [Llenb (opMupoBaHHA FacALUX HMMYJIbCOB Nepesaiollen TpyOKH 
B ycraHosKe [ITY-1 ananoruyHa uenu dopmMupoBaHHa B KamMepe 
ycTtaHosku TITY-0. 

CuHxporeHepaTop ycTaHOBKH oOGecleyMBaeT YepeccTpouHoe 
pa3JlomwKeHHe H300paKeHHsA Ha 625 cTpoK mpu 25 Kagpax B CeKYHAY. 
JieneHue uacToTbh! H dopMupoBaHue UMIIYJIbCOB MPOH3BORHTCH 
Mp MOMOWM HCKYCCTBEHHBIX JWIMHHbIX JIMHHH, 4TO HaeT BbICOKYIO 

_ CTaOHJbHOCTh paOoTbl CHHxXporeHepaTopa. ‘ 

@MopMa CHrHadla CHHXpOHH3alluH MpvHeMHHKa  ynpoulena 
(puc. 5). OtcyTcTBHe BbIPaBHHBaIOLHX HUMMYJIbCOB KOMMEeHCH- 
pyeTCA YMeCHbUIcHHeM BABOe (40 4%) WHpHHbI CTPOUHbIX CHHXpO- 
HMNYJIbCOB, Ovlaroqaps yuemy (opMa dpouta KaspoBoro CHHXpo- 
HMMIlyJlbCa COXPaHAeTCA aHaJIOrMUHOH AIA YeTHOTO HM HeyeTHOrO 
moweH. | 

OTCYTCTBHE Ka pOBbIX BPe30K, KaK MOKa3aJI 9KCNePHMeHT, He 
CKa3aJIOCb CKOJIbKO-HHOyfb 3aMeTHBIM OOpa30M Ha ycTOHunMBOCTU 
CTPOYHOH PasBepTKH. 

7lia Toro uTo6pt O6ecneyuTh MpaBuJIbHOe B3aHMHOe pacnouio- 
*KCHHE HMNYJIbCOB BO BPeCMeHH TPH GOJIbUIMX PaCCTOAHHAX MeXKLY 
KaMepoOH HW OJOKOM yMpaBJieHHA, B CHHXporeHepaTope BBe/eHbI 
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cTYNeHtaTble 3anepxku uMilybCcOB, Noctynatommk Ha MecTHEIE 
enn (racsilHe CHrHabl MPHeMHOH TPyOKH HW CHTHAJIbl CHHXPOHH- 
3ALLHH MpPHeMHHKa). OTH 3akepeKKH paccuHTaHbl Ha paccTOMHASA 
300, 500, 750 u 1000 m..Lhenu 3anep2xKek BbINOJHEHbI Ha HCKyCCT- 
BCHHbIX JWIHMHHbIX JIMHHAX. 

ITuranve Kamepbl H O10Ka yHpaBJICHHA MpPOH3BOANTCA OT BbI- 
IPSIMHTCJIA C SICKTPOHHOH CTaOnM3alHNeH. CuHxporeHepatop mu 
TAeTCA OT COOCTBEHHOFO HeCTaOHJIN3HPOBaHHOrO’ BbINPAMHTEIA, 











L4G 
eee | Re LE. | ore) oe 
a) | 63H : HY | 
| Cmpoynele Kadpoboie 
CUHIPOUM ~ CUHZPOUMAY LE CE/ 
hy/ecel 
0) 
Puc. 5 


~ 


Ynpapaenwe KaMepoll npousBoANTcA ¢ MepedHel maHesn O.10Ka 
yipaBJeHUn, Te, KpomMe Tpex py4eK yipaBJIeHHA peXHMOM pa6orbl 
BHAHKOHa, HAaXOAMTCA elle Py¥Ka yMpaBseHHA BUAeOYCHJINTeJeM. 

B ycraHoBke NpHMeHeHa TevePOHHaA CBA3b, anaorMunad 
cBa3u B yctaHoBKe IITY-0. : 

Buewnuli pux TITY-1 npupegen ud puc. 6 (Kamepa oT ycTa- 
HoBKH JITY-2). Mepematomaa kamepa IITY-! octaetca KoHcTpyk- 
THBHO TaKOli 2%Ke, KaK H KamMepa yctaHoBKH IITY-O0. 

 Tlyapt ynpapsieHHst YCTaHOBKH COCTOUT H3 O/l0Ka yilpaBsJeHHs, 
M3 CHHXporeHepaTopa HM KOHTPOJIbHOrO TeeBH30Pa, PaSMELILEHHbIX 
PA20M. | | . 
Baok ynpaBJleHuA cowepxKutT B Ceb€ BHAECOYCHJNTEJb, pa3- 
BepTku, renepatop YKB, 6vlok nmuTaHuA C 9vIeKTPOHHOK cTa6nvu- 
gallveli U MaHesb VApaBAeHHA PeXHMOM BHJLHKOHa UW BCeH ycTa- 
HOBKOH. 

Bee STH y3uJibl sBJISNIOTCA CaMOCTOATEJIbHBIMH “KOHCTPyYKUHAMH. 
TlepBple TPH BKJIOUAIOTCA B CXEMY TPH MOMOULH MHOPOKOHTAKTHbIX 
H KO@KCHaJIbHbIX pa3sbeMoB. Y3eN NNTAHNA COeMHHAeTCH CO CXe- 
MOM MyTeM MaHKH HEOOXOAHMbIX KOHTAKTOB Ha MJIaHKe. 

Cuuxporenepatop uMeeT Oa30BylO KOHCTPYKUHIO, abaJiOrHy- 
Hy}O KOHCTPyKUHH 6J1ioka ynipaBvieHus. B BepxHeh YacTH O0Ka Ha- 
XOMHTCA MaHeJIb C JAMNAMH, KOTOPaW MOXET OTKHABIBATHCA BBEPX, 
yeM O6ecneuHBaeTCH MOCTYN K KOpO6KaM C HCKYCCTBEHHbIMH JVIMH- 
HbIMH JIMHHAMH, Ppa3MeLICHHbIMH B ABa 9TAaKa BHMBY. eae 
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-.B.sannet uacru 6n0Ka hacnovloKeH yseat WuTaHHs 

/ «+ Pa3speMbl AJIf MEXKOOUHDIX. COCERHHEHHH KaMepHl, 60K ynpas- 
JIG@HHA MW ‘CHHXporeHepaTopa BbIBeAeHbI Ha NepesHHe CTeHKH OvIO- 

- 4 -KOB, 4TO OGecneuHBaeT YHOOHBIM AOCTYN' pH. peMOHTe. | 


“+ 





Yeranopka’ IT y-2 oTuuaerca, KaK yKe . yKa3blBasl0cb, OT 
- yceranosku TITY-1 wanuuuem onruyeckon: rovloBKH, Mo3BoJIAIoUelt 
— MUCTAHIMOHHO ylpaBJATb, ONTHyecKol boycuposKoli v306paxe- | 
j Hus M AuadparMupopaHnem OGbEKTHBOB B KaMepe. | 
sy ‘Buewui Bu KaMep: ycranoBox [ITY-1 u TITY-2. ANA cpaBHe- | 
HHA NIpHBeseH: Ha pK. 7. Mee ee : 1 
—_ TacTtaHiwoHHoe ylpaBslenHe onTHyecKoli rOJOBKOH OCYLecT- 


| 
se  Vomanogka FITY2 0 


BJIH€TCH -TIDH | NOMOIMH .YeTbIPeX KHOMOK, HAXOJALLAXCH Ha 610Ke 


~ ynpaBjenus. Haxumo -KHOMOK BKJIOUaeTCA, Yepes CHCTeMy KOM- 
| MYTHPYIOULMX pede, apuratenb. MIOCTOAHHOTO TOKa, KOTOPbIi I0Me- 
aeTCH COBMECTHO..c, pee B onTHYecKol romoBKe. [Ipu Bpatenun 

| JBHTAaTeJIb noBopaunBaer B.TY WIM apyryto CTOPOHY OHO U3 KO- 

* 4 JI@L OObEKTHBA: npH, NOMOUH, HafeTbIxX Ha HHX CMeUMaJIbHbIX TyOy- 


P ‘ ‘ - : e { 
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cos. B 3apucumoctu oT TOro, ¢ KaKHM TY6YCOM ABHraTeIb HaXO- — - 
HTCH B 3allenJieHHH (Mp NOMOLMIM 3ICKTPOMAarHHTHOH MydTbI), 





* gee, “e ae ves tS Ni Ci dae nee mS 
it st coat hateeeDae deante namaebineees miteganes, mid ee Se : 
ptm ee ee 


Puc. 7 


en 


+ 


IIPOHCXOAUT ONTHYeCKOe POKYCHPOBaHHe H306parxkeHunA HH AHad- 
parMHpoBaHle OObEKTHBA. we OObEKTHBOB MPOH3BOAHTCA COB- | 
MeCTHO C TyOyCaMH. 


| Yemanoexa TITY-8 


BufeocurHaJ!, MovlyYeHHbIli B MepefaiouleH tTpy6Ke, ycHJin- 
BaeTCH MPeCABAPHTeCJIbHbIM YCHJIHTeJICEM 2O HampAxKeHHA pa3MaXOM 
0,3 6 MOJOKHTebHOH NOJAPHOCTH H NOsaeTcHA NO KaMePpHOMY Ka- - 
6emio TKITK-24 uepes 6s10K CcoeAHHeHHH B 6IOK KaHada (puc. 8). 
Snecb Ha BHACOCHTHa/ HakJladblBaloTca TacAUlWe UMMYJIbCbI TpH- 
€MHOH TPyOKH, Nocvie 4vero CHrHaw pagmMaxom 1! 6 nomaetTcaA Ha 
MeCTHOE H BbIHOCHOe BHACOKOHTPOJIbHbIe YCTPOHCTBa. 

Buok pa3BepTOK NoMelllaeTcaA B KaMepe. CHHXPOHH3allA HM- 
IlyJIbCOB OCYIIECTBJIACTCA BEAYILHMH HMITYJIbCAaMH CTPOK H Kaf{poB. , 
B kaMepe Tak>Ke HaXOJHTCA KaCKad, KOTOPbI (OpMUpyeT racHMHe 
AMMYJIbCbI nepemaioueh TpyOKH u3 BeAYULNX HM Tece CTpOK H 
KaLpOB. 

Tlowyyenubie racalue HMMyJibCbl 3ABOAATCA Ha CeTKY MHIWeHH 
cynepopTHkKoHa. CHHXPOHH3HPYIOUINe HMMNYJIbCbI BbIPaOAaThIBaIOTCA 
CHHXPOreHepaTOPOM, MOAOOHbIM CHHXporeHepaTopy ycCTaHOBOK 
ITY-1 u TITY-2. Oanako cuuxporenepatop TITY-3 ue spipaba- 
TbIBaeT CHrHaJla CHHXPOHH3al\HH MpHeMHHKOB. IlosToMy Ha BHAeO- 
KOHTPOJIbHbI€ YCTPOHCTBa JIA CHHXPOHH3aUHH 3aBOZATCA OTILEJIbHO 
UMITYJIbCbI CTPOK WH KaZpos, . 
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YnpapsenHe KaMepoli OcyILecTBANeTCH Cc mepemHel mane 
‘6.10Ka PperyJIMPOBOK, PE PaclitOJIOKeHbl BCe HEOOXOAHMDBIE PYYKH. 
Myutauve KaMepbl, 610Ka KaHaJla H O61OKa peryJIMpOBOK fpo- 
H3BOAHTCH OT O/1IOKAa NHTAHHA C IIEKTPOHHOH CTaOHJINSaLllHen Ha- 


Iynein ynpabnenua 
SAC GS NR Ea STR EE SORT | 










ee 












€ Doraw Siting BOK 50K BudeoKOHIp. 
, eorttxa | Kawepa |. -Lcoedinenuit —Apezynupobo yerpoucrbo 


Loa 


/\\ 


| | 
| 
| 
| | 
| | 
| | 


Puc. 8 
mpsKeHHA, Tlomauya nuraHvA B KaMepy MpOH3BOZNTCH MO Kabevtto 


TKIIK-24. Cuuxporenepatop H BHACOKOHTPOJIbHble ycTpolicTBa 
MHTaHOTCH OT CBOUX BbITIPAMHTeeH. 


| 

a | 
| 

| 

| 

| 

| 

| 





| ’ 
ebrte Sere eS i es et ne 


EOK KHHANA 


Pitc. 9 


MyrepecHon oco6deHHocTbio ycraHoBKH IITY-3 sapaserca mojaua 
BH ACOCHPHa Ja H BEAYUIHX HMMYJIbCOB CTPOK M0 OAHOMY KOaKCHaJIb- 


86 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


A A tee oe 
ne ane 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


1 
e 


HOMy Ka6eto (puc. 9), CneunabHble HMMYJIbCbI CTPOK JVINTEJIb- 
HOCTbIO B 1 MKCeK pa3sMaxom JO 10 6 NONOKUTeAbHON MOAPHOCTH 
momaiotea c cbopmMupyroero KacKana JJ, Ha KaTO BXOMHOH 
JlaMlbl J/g BUMEOYCHJUTeIA OvlIOKAa KaHaJla, 3anHpad ee Ha BpeMA 
QJIMTe@JIbHOCTH HMMybca. TlockoJIbKy KaTOJ, BXOQHOH JlaMMbl 
BHACOYCHJIMTeH H KATO BbIXOMHOH Jammbl JJ; NpeaBapHTeJIbHOorO 
YCHJIMTeJIH KAMePpbl COeAHHEHDI MeKAy COOOH KaOeweM, TO 93TH 





Puc. 10. 


MMIYJIbCbl OAHOBPCMeCHHO 3alHpaloT BbIXOAHYIO JiaMIly JI, mpes-. 
BapHTeIbHOrO ycHNTeIA. C KaToga Jlammbl //; CTpOUHbIe HM- 
NyJIbCbl MocTynaiwoT Ha BXOA KacKkaya J/3 DAA CHHXPOHH3allHH 
CTpouHok pa3sBepTKH. [pu mpekpauleHHW STHX HMINYJIbCOB KaCKa jl 
JI, « JIz2 OTMMpaloTcA, H CXEMA NPOXOKACHHA BHACOCHTHAaJa BOC- 
CTaHaBJINBaeTCA, ~~ 
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Ontuyeckas roioBKka KaMmepbi TITY-3 nosBouset, KAK y2Ke yKa- 
3bIBaJIOCb, MPOM3BOANTb AHCTAHUHOHHY!IO CMCHY ABYX OObEKTHBOR, 
(POKYCHpOBKy H300paxKeHHA H AMatbparmMupoBanne O6beKTHBOR. 
TIpHHUWNHaIbHO ONTHUeCKaH TOJIOBKa MOCTpoeHa Tak Ke, Kak H 
romoBka ycTaHoBkH TITY-2. 

BuelwHui Bad ycranospKn TITY-3 npupegen ua puc. 10. 

Ilepeqatoulad KaMepa coOpaHa Ha (bHrypHOM LIACCH, B WeHTpe 
KOTOPOFO BAOJIb OCH Pa3MeUIeHbI y3JIbi NepeAarouleli Tpy6Ku, (bop- 
MHPOBaHHA TaCAWHX CHPrHaJIOB, Y3eJl BbICOKOrO HalpHKeCHHA H 
TpaHc(popMaTop Hakavia. [lo 6oKaM Ha HeBbINaaIOWIHX BHHTAXx 
KP€NATCA Y3Jibl Pa3SBEPTOK H MPeLBaPHTeJIbHOTO YCHJHTEJIA. TMOsl- 
KJHOUaEMbIe B CXEMY C TMOMOLIbIO MHOPOKOHTAKTHbIX Pa3beMOB. 

Baok Kanada, BAECOKOHTpPOJIbHOe yCTpOlcTBO H CHHxXporeHepa- 
TOP HMeIOT OJMHaKOBY!O Oa30BylO KOHCTPyKUHIO, aHaJIOTHYHYylO 
610KY yIIpaBJIeHHA WH CHHXporeHepatopy yctaHoBku TITY-!. BaoK 
NHTAaHHA H OuJIOK YNpaBJICHHA Pa3MeLeHb!l B MEHbILMX yIAKOBKAX. 
Bee Q10KH CMOHTHPOBaHbI Ha MYJibTe yipaBJeHHuaA. 


2. Hopble HanpaBJienusa pa3spasdoTok B OGuacTH 
NPOMBILIJICHHOrO TeJIEBHAeCHHA 


HesycJlOBHO, YTO OMMCAaHHbIe MpOMbILIJIeEHHbIe Te/IeBH3HOHHbIC 
YCTAHOBKH He ABJIAIOTCH COBEPLICHHbIMH. B wa/ibHeHiveM npeANo- 
Naraevcst UX MOMEPHH3AUHA C WeJIbIO YIIPOLWLEHHA H YelWeBJIEHIs 
amtapaTypbl, NOBbIMeHHA HaeKHOCTH B paboTe Hu yJIyULeHHs 
psa JPyruX SKCMyaTauHOHHbIx KayecTB. HyoKe npuBossircs ye- 
KOTOpble COOOpaKeHHA, KOTOPbIe MOTYT ObITb NMOJIOXKEHbI B OCHOBY 
MOC PHH3allHH. 


Ynpowenue nepedawuek Kkamepot 


SHAaUHTeJIbHOe yJIy4eHHe anmapatypbl MOxKeT ObITb JOCTHT- 
HYTO CHHXKCHHEM YHCJla aMN. OcoOeHHO 3TO OTHOCHTCAH K Nepe- 
JkAIOLUCH TeJICBH3HOHHOH KaMepe, KOTOPAaA OObINHO pa3MeLiacrcs:! 
B OTMAaJICHHbIX H TPYARHOMOCTYNHDIX, a HHOPa OTACHBIX MeCTaxX. 

IIpesnowaraetcH BbIHeCTH OJIOK pa3BepTOK H3 KaMepbl yCcTa- 
HopkH TITY-3, Oularoqapa veMy KaMepa YMCHbIUNTCH B pasMepax 
Hf cTaner Goslee HaexKHOH B IKCNTyaTauMH, 

Bo Bcex KaMepaxX YHCO JaMI B NPCABAPHTeJIbHbIX YCHJIMTRUIAN 
BOSMOMHO CHH3HTb AO 2—3 WT., a Welw KOPpeKWHH BxOa Nepe- 
HeCTH B Ny.ibT yipasBiieHua. B KamMepe Ha CyNepOpTHKOHe CMeCb 
PacHwJHX HMMyJIbcOoB OygzeT NomAyYyeHa Oe3JlaMNOBbIM Ccinoco6OM 
(kak Y KaMep Ha BUHKOHE). 

YUToObl NOJIYYHTh BOSMOXKHOCTh aBTOMATHYeCKH PeryJIMPOBAaTb 
BHAGOCHFHA.1 B 3€BHCHMOCTH OT BeJIHUHHbI OCBELICHHOCTH, HeEOOXxo- 
JMO HCNOAb30BaTb (POTOCOMPOTHBJICHHA, BKIOUAeMbIC B Wen 
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Harpy3kH TPYOKH HW MOLAYH HaMpAKeHHA Ha CHHaJIbHY!O MaCTHHYy. 
BularoapaA 3TOMY B 6OJIbLIHHCTBE CJTyYaeB MOMKHO OyAeT OOOHTHCH 
6e3 JLUCTAHUHOHHOTO ynpaBJleHHs AMadparmMon. 

[IpumeHenve NevaTHbIX OTKJIOHAIOWWNX CHCTEM H MOJIYNpOBOAHH-. 
KOBbIX T1pH6opos 6yAeT CNOCOGCTBOBATh jlaJIbHeEHWeMy CHHKeHHIO 
pa3MeposB HW BeCa KaMep. 

HakOHEL, 2KeJIATeJIbHO YHHDHUHPOBATh OMTHUECKY!IO FOVJIOBKY 
JWIs| BCEX BHAOB KaMep. 


O6ecnewenue paboma Kamepol Ha OOAbULUX 
PQACCMOMHUAX 


Kak H3BeCTHO, IPH Nepefwaye B KaMepy Ha OOvJIbUIMe paccToA- 
HHH HMIIYJIbCHbIX HampAKeHHH JIA CTPOYHOH Ppa3sBePTKH MOJy- 
YAeTCH SHAUHTEbHbIH| BDeEMeHHOH CABHr Me@KAY MOCTYMHBLUHM 
B 610K YIpaBJIEHHA BHACOCHTHaJIOM H HMNYJibCaMH, HakJlabIBae- 
MbDIMH B 6JIOKe yopaBieHHA (racduHMH HMMYyJIbCaMu MIpHeMHOlI 
TpyOKH HW CHrHaJIOM CHHXPOHH3allHH NMpHeMHHKa). 

OITOT MeeKT ycTpanserca, Kak YXKEe YKAa3bIBaJOCb, MyYTeM 3a- 
ACPKKH (POPMHPOBaHHA LacAllero CHrHaJia NMpHeMHOH TpyOKu 
CHIHaJla CHHXPOHH3aUHH TIPpHeMHHKa. OnHaKoO 3Ta 3afepxKkKa Mpo- 
H3BOJHTCH B HaCTOMLee BPEMA APH MOMOLLH HCKYCCTBEHHDIX AVIHH- 
NbIX JIMHHH, KOTOPbIe MIpH HaJIMUHH GOsJbINUX 3aMepKeK NO/y- 
qValOTCH BeECbMa TpOMO3ZKUMH. B AaabHeHWleM BO3MOMKHO HCIIO.Mb- 
3OBaTb JIA STON UWevIH HOBbIN MeTOg. B Bugeocurnasl B Kamepe 
3UMCLUHBAIOTCA CTPOUHbIe HMIYyJIbCbI, KOTOPbie MPH MOCTYMMIeHHH 
B [lyJibT YMIpaBJIeHHA OYAYT 3alycKaTb B CHHXporeHepaTope elllt 
(POPMHPOBaHHA TaCHUIHX HMMYJIbCOB H CHIHaJla CHHXPOHHSalnl 
lIpPHeMHHKa. TakHM.06pa30M, HeOOXOZHMaH 3afepxKKa Oyzer M0- 
AYUeHA ABTOMATHYeCKH 6e3 MPHMeHEHHA KaKHX-JIHOO BCMOMOra- 
TCJIbUbIX Were. Tloqo6Han cxeMa oco6eHHO OysleT NOwe3Ha B JLHC- 
N€TYEPCKHX MHOPOK@MePHbIX YCTA@HOBKaXx, rule HeOOXOHMO OCC- 
TIPEpbIBHOe MepeKJOYeHHe KaMep, HaXOJAULHXCA Ha Pa3JIMYHbIX 
PacCTOAHHAX OT NyJIbTa yIpaBJIeHHA. 


[lepexood Ha nitmanue om soinpAmumesreit 6e3 
DACKMPOHHOK cmaduauzauuu 


IIutaHHe COBPpeMeHHOH TeJIEBH3HOHHOH $allfllapaTypbl Mpous- 
BOAUTCHA OObINHO OT BbINPAMUTeeH, HMEIOULMX 3JIEKTPOHHYIO CTa- 
OuJIN3alHio HanpsAxKeHHA. [Ipucyuee 9THM BbINPAMHTEJISM OYCHb 
HH3KO€ BHYTPeHHEe COMPOTHBJIEHHe, HSMEPAeMOe AOJIAMH OMA, OO- 
meruaeT OopbOy C BO3MOKHbIMH Napa3HTHbIMH CBS3AMH TO IH- 
TAHHIO. 

OXHakO 93TH BbINPAMHT@JIM UMEIOT BECbMa HH3KHH K. II. JL. 
(scero 40—950%), B pe3ybTaTe “ero MPHXOAHTCA NPHMeCHATb 
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rpoMo3akve TpaHcdopmarTopb! vu unbrpet. Kpome Toro, 3HauH- 
T@JIbHO YB@JIMUMBaeTCA KOJIMYCCTBO JIAMII B BbIIIPAMHTEeWe. 

Psi 3KCNePHMeHTOB, HPOBEAeCHHbIX WIA BbIACHeEHHA BO3MOX- 
HOCTH paOoTb 6e3 cTaOHAH3alHH, Dadl YAOBJICTBOPHTeJIbHbIe pe- 
3y.1bTatbl. Hanpumep, ycraHoska [ITY-0 padotaer oT o6bluHOrO 
BbITIPAMHTeJIA TeJIeBH30pa. : 

Kak H3BeCTHO, C I@JIbIO NpeMOTBPALeHHA MapasuTHbIX CBA3ZeCH 
YCPe3 BbITIPAMHTCJIb NPHMEeHAIOT B CPHJIbTpax OOJIbUIMe EMKOCTH 
YBCJIMYMBAIOT Pa3BA3KM B OTAJIbHbIX KaCKaf@ax anmapatypbl. Ha- 
HIPHMEpP, BbITIPAMHT@Jb KaHadla MPOMbIMIeCHHOrO TeJIeBHeHHA 
(bupMbl <[lali» comep2xKHT EMKOCTH B C*HJIbTpe BeHYHHOH 350 mK. 
BvJlOKH, KOTOPble MOTPeOJIAIOT BbITIPAMJIGHHOe HalipsAxKeHHe (BUZEO- 
YCHJIHMTeJIH, 60K pa3BepTOK, CHHxporeHepaTop), Pa3BA3bIBaIOTCA 
NO OTA@JIBHOCTH. | 

B cBaA3H C HauaJiIOM BbINyCKa y HaC 3JIEKTPOJIMTHUCCKHX KOH- 
jeucaTopos 6o7bwioh emKocTu (150—800 mK@®) Ha paOouee Ha- 
upsoKeHHe 300 @ co3qaHHe BBINpAMHTeeH 63 BIEKTPOHHOM CTa- 
OUNH3aALHH ABJIACTCA BIOJIHE PeaJIbHbIM. 


[1O6blLuLeHUe OMHOUEHUA CU2HANA K PAYKMYAYUOKKOM 
NOMEXAM 


Cepbe3HbIM TIpenATCTBHEM CaMOMYy LIHPpOKOMYy BHe/peHHio 
B HapOJHOe XO3SAHCTBO TIpOCTOH almapaTypbl MpPOMbILIVIeHHOrO Te- 
JI@BHJLGHHA (Ha BHAMKOHE) ABJIACTCH HEOOXOAHMOCTb CPaBHHUTe.IbHO 
6OJIbUIOH OCBeWeHHOCTH Ha OObeKTAX. I]pH cHMKeHHH bulyKTya- 
ILHOHHbIX TIOM@X BXOJIHGH YaCTH TpeABaPHTeJIbHOTO YCHJIHTeVIA 
B 3—4 pa3a UYBCTBHTeJIbHOCTb alMapaTypbl Ha CYyLIWeCTBYIOLIIEM 
BHAHKOHE MOKeT ObITh 3HAYMTEJIbHO MOBbILWeEHAa — YAOBJIETBOPH- 
TebHOe H306parxKeHue OyAeT NOJYYaTbCA MPH OCBELLEHHOCTH Ha 
o6bektTe nopsaka 100—200 «ax. 

Uto6bl CHH3HTb YPOBeHb QJIYKTYaWHOHHbIX MOMeX, lpesnouJia-- 
raeTCA MIPHMeHUTb HI HOBbIe JIaMMbl C BbICOKAM 3HaYCHHEM Kpy- 
TH3HbI XAPAKTeEPHCTHK, WH BBeECTH TaK Ha3blBaeMble KACKOJHbIC 
cxembl. KacKOAHbIM Ha3bIBaeTCH JBYXJIAMIIOBbIM YCHJIHTEJIb, 
B KOTOPOM MepBbIH KackaZ cOOpaH MO CxeMe C 3a3e€MJICHHbIM KaTO- 
JOM, a BTOpOH — Cc 3a3eMJIEHHOM ceTKOH. KackoyHble CxeMbI MO- 
syualoT celyac WIHpoKoe pacnpocTpanenue. Takue TeJleBH3HOHHBIe 
(pupMpl, Kak «Ap Cu Oi», «Ilan», «pion aur» u ap., MOBCeMeCTHO 
IIDHMeHAIOT HX B KAaYeCTBE BXOMHOW YaCTH MpeABapPUTeJIbHbIX YCH- 
uauTeseH. OCHOBHbIM JIOCTOHHCTBOM K&aCKOJHbIX CX€M ABJIAETCH 
mocraTouvHoe ycHvieHue, MowyyaemMoe pH TMOHHKEHHOM ypOBHe 
(bslyKTYAUMOHHbIX MOMeX, a TaKKe YMeHbILeHHe BABOe HeOOXxO- 
JMMOTO KOJIHYCCTBa A@HOJHbIX (PHJIBTPOB, TaK KaK KaCKaJ[bl COGAH- 
HAIOTCH MOCMELOBATeJIbHO (MoMmapHo), 
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MoXHO OKAMaTb, YTO MpH KOMOHHAUHH YKa3aHHbIX MeTOZOB 
YACTCS MOTYUATh HEOOXOAMMOe MOBbILUEHHe OTHOWCHHA CHrHada 
K NOMexaM, 


Jlucnem4epcKkue yCmaHxosKii 


OHHM H3 OCHOBHbIX TpeOOBaHHH, KOTOPbIM OJIKHbI yLOB/er- 
BOPSTb MJHCHeTYepCKHe TeJIEBHSHOHHbIe ycTaHoBKH (JITY), ab- 
JAeTCA OGeCNeYeHHe BOSMOMKHOCTH ObICTPOH KOMMYTALLHH HECKO.Ib- 
KHX KaMep Ha OAHO TIpHeMHOe yCTpOHicTBO. C 3TOH WeJIbIO NpesMo- 
NaraeTca CO3MaTb CMelHaJibHble KOMMYTATOPbI H OJIOKH KOMMY- 
TALLHH, C NOMOLLbIO KOTOPbIX MOXKHO OyeT NMPOH3BOAHTb HeOOXxo- 
JMMble€ MepeKJINOUeHHA. | 

Ja MucneTuepCKHX YCTaHOBOK Tak?Ke 60/1bIOe 3HAaYeHHE MO- 
*KeCT HMC€Tb PaOOTa B TaK Ha3bIBaeCMOM J[@*KYPHOM Pe>KHME, Np 
KOTOPOM AHOJHbIe HaMpAKEHHA MOMAIOTCA TOJIbKO Ha BPeMA BKJIIO- 
UCHHA YCTAHOBKH, a HakaJibHoe HampsaxKeHue (He Govlee 60% 0 
BEJIMUHHE) MosaeTcA nocTOAHHO. TlockoJIbKy BpeMaA paOoTbl ycTa- 
HOBKH BO BKJHOYCHHOM COCTOAHHH COCTABJIAeCT HeOOJIbLIYIO .YaCTh 
BCerO BPE€MeHH PaOOTbI-B AEXYPHOM Pe*KHME, TO, TO HEKOTOPbiM 
RaHHbIM, CPOK CJIYKO MepealwOllHX TpyOoOK, B YaCTHOCTH CymMepop- 
THKOHA, BO3pacTaeT B 5—10 pa3. 


| O6ujadh MOOEPHUZAYUA Annapamypw 


Kpome yKa3aHHbIX BbIUe YCOBEPWeHCTBOBaHHH B arilapatype, 
BO3MOX%KEH elle UWeJIbIn PA H3MCHEHHH Pa3JHYHOrO XapakTepa. 
Bce MpombiliJIeHHble TeJIEBH3HOHHbIe YCTAHOBKH (B TOM UHCIe I 
TITY-0) moryt ObITb CHaOKeHbI YHHBepCaJIbHOH OMTHYeCKOH ro- 
NobKkol. B ycraHopKke TITY-O0 npu 3amMewHBaHHu B BHACOCHTHa 
-CHHXPOHMIyJIbcoB Oyfer oO6ecneyeHa NocNelywllan nepemaua 
CHrHaJIOB OT BHJLEONPHEMHOFO YCTPOHCTBa Ha pawMouacToTe, B pe- 
3YJIbTaTe “ero MOABHTCA BO3MOXKHOCTb OANOBPEMEHHO! Nnepezaun 
H300PaKeHHA HECKOJIbKHM YJaJIeHHbIM NOTPeOnTeJIAM. 

B ycranoskax IITY-1 nu TITY-2 snovine Bo3MoxKHa 3aMeHa JaMil 
KPHCTaJWIHYECKHMH MpHOopaMy, B YaCTHOCTH B CHHXporeHepaTope. 
HularomapsA 3TOMYy yipaBueHHe BCelH yCTaHOBKOH OyAeT cocpeo- 
YOURHO B OMHOH ynaKOBKe, CpOK C/Ty>KObI BO3pacTeT, a NOTpebvie- 
HHe 9HEPruv YMeHbLUUTCH. 

Ycranoska TITY-3 fowoKHa ObITb MAKCHMaJIbHO YHH@HUMpPO- 
BaHa m0 OTHOWeHHIO K Apyrum TITY. Cruxporenepatop, 610K 
ynipaBlenua, renepatop YKB, 6s10k MHTAaHHA MOXHO CAelaTb 00- 
WlHMM Asa BCex TITY. | 

Pa3spa6oTaHuble nepBple ycraHoBKu [ITY no MHorimM napamert- 
‘paM CTOAT Ha YPOBHe COBPeMeHHbIX OOpPa3HOB TPOMbILIVJICHHbIXx 
yCTAaHOBOK 3apyOexKHbIX (pHpM. B pesybTaTe HaMeyeHHOH MOfep- 
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HH3allMH OTeYeCTBeEHHaA anlapatTypa MpoMbIWNeHHOrO TejeBHse- 
HHA CTaHeT Oovlee NpOcToH, AeWIeBOH H COBEPHIeHHOH. 
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PefakWHOHHaH KOJWIErHA MpOCHT 4YHTaTeTeH NpHChIMATb 
CBOH OT3bIBbI, 3€aMCYaHHA H NOKeMaHHA NO MaTepHasam, 
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MUHUCTEPCTBO PAMUOTEXHUYECKOM MPOMBWIAEHHOCTH CCCP 
BCECOHW3HbIM HAYYHO-UCCJIEROBATEJIbCKHM WUHCTUTYT 
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Kano. mexn. xayk A. L. APTHIM 


MPHMEHEHHE 4ACTOTHOM HW SA30BOM MOLYAALUM 
JIA MEPEXAUM TEJIEBH3HOHHOPFO CHFHAJIA 
H30BPA)KEHHA 


B cratbe paccMOTpeHbl MPHHUHNb! OCYMLECTBACHUA “aCTOTHOM MOMYJIALNH 
“CTAGHJH30BAHHOH KBapWeM HeCYylkeH YaCTOTbI TeECBH3HOHHBIM CHIHaJIOM H30- 
6paxennA. TlokazaHo, “TO Wenecoo6pa3Ho NPHMeHATh a30Bylo HAN YaCTOTHO- 

‘ (ba3o0By!0O MOAYAALHIO C OTHOCHTebHO HeEBLICOKHM HHZeKCOM MOsYysIAUHH. To 
CHOMKHOCTH OCYULECTBICHHA 3TOT MeTOR NPHOMH3HTeEIbHO COOTBeTCTBYyeT 
AaMIVIHTYRHOH MOAZYIAWHH, HO OG6ecneuHBaeT 3HAYHTeAbHO OOJIbLIYIO MOMEXO- 
3 AWLHEeCHHOCTb. 


‘ 


Bsenenne 


B cHJIy H3BeCTHBIX MpeHMYIecTB (BbICOKaA MOMeXO3aLlILHLIeH- 
HOCTb, M@JIbl@ H@JIMHeHHbIe HUCKaMKeHHA H T. 11.) YaCTOTHAA MOJY- 
IAMHA NOyuaerT BCe Oobliee pacnpocTpaHeHHe, OCOHeHHO B AHa- 
la30He Y. K. B., TH€ MOXHO UCNOb3OBATb OTHOCHTEJIbHO WIMPOKyIO 
NOJIOCy YaCTOT, HEOOXOAHMY!O AVIA PeaJIM3allHH BbICOKOH MOMEeXO- 
3aluuuenHoctu. B uactHoctu, 4Hana3oH Yactot f = 50 = 100 meey 
IIHpOKO HCNOJIb3yeTCA Mist BbICOKOKaYeCTBEHHOPO PaAMOBellaHHA., 
[Ip sTomM AeBuauua Yactoth Af o6bI4HO MpHHHMaeTCA paBHol 50 
HIM 75 Key, T. ©, OTHOCHTEJIbHAA AEBHAHA YACTOTbI COCTABJACT 


y 


“fe (0,5 os 1,5) - 10-8, a quana30H MOAYMPYIOLAX YaCTOT — OT 


F yan 30 ely HO Fb 15,000 eu, ‘T. €. - 


ATH 


OCYIUECTBJIGHHA YACTOTHOH MOAYJIAWHH BOSpacTaloOT C yBe/Hue- 


500. TpyanocTu 


| Af... Pware | 
HHEM va Ua. Jia TeJIEBH3HOHHOPO CHrHaJla H300paKeHHA JTU 


MUHK ; 
B@JIHUHHbI B AECATKH HWJIH COTHH Ppa3 Oo.IbILe, 4YEM AJIA 3BYKOBOPO. 


G 
OcHOBHbIe NMONOKeHHA pa6OTH AONOKeHb!E Ha KOHepenwuH no ObMeHy 
ONBITOM 9SKCIWIyaTalHh TeeBH3HOHHDIX UeHTPOB H TeXHHKH TeJI@BH3HOHHOTO 
Beulania, oprann3oBaHHon JIpasmennem JlenuurpagcKkoro, YkpanucKoro u 
JlaTBHHckore oTMeeHHH HaY4HO-TexHHYecKOorO OG6mleCTBa paMHOTeXHHKH H 
snekTpocsa3H uM. A. C. Tlonosa B despane 1956 r. B Jlennurpaze. 
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ITO OOCTOATEbCTBO MeaeT METOLbI YaCTOTHO! MogyaaWHH, pas- 
pa6oTanuble AIA PaWOBellaHHA, MpakTHYeCKH HeMpurosHBIMH 
AA TONeBHACHHA. 


B HactonuleH pa6ote ealoTca MONbITKH Ppa3pelIMTb yKa3aH- 
Hble TDYHOCTH. | 


I, Metogb ocyulecTBeHuA WHpOKONOOCHOK YacTOTHOR 

MOAYJIAWMH 

YacroTuad Modyasuus, Kak H3BecTHO [JI. 1], MoxerT 6niTb ocy- 
WleCTBIeHa HOO MyTeM HeMOCpeACTBeEHHOTO BO3elCTBHA Ha 4a- 
CTOTY aBTOreHepaTOpa, HaNpHMep C NOMOLLbIO PeaKTHBHBIX JlaMq, 
HOO NYTEM MOMYAWLHH (pa3bl B KaCKasaXx, C/IEMYIOWIUX 3a 3aslalo- 
INHM aBToreHepaTopom. B mepBom culy4ae HeCTa6HJIbHOCTh Napa- 
METPOB abBToreHepaTopa HW OCOOeHHO MOAYJIAWHOHHOrO ycTpolictsa 
NPHBOANT K yXOAy CpeqHeH YacTOTH! MOAyIAWHM. Jaa o6ecneyenua 
e€ BbICOKON CTaOHbHOCTH B JaHHOM Cjyyae HeOobOxomMMa aBTO- 
NOACTPOWKa YaCTOTHI, COKHOCTh KOTOPOM BO3pacTaeT Cc yBeIHUe- 
HH€M WHPHHbI NOOChl YacToT MosyaAsAH. Hannune takoli aBto- 
NOACTPOHKM CYIUCCTBEHHO YCJIOMKHACT HW YXy/llaeT HakexKHOCTL 
paOoTbl CHCTeMBI. | 

IIpuMeneHve a3s0B0l MOAYAAUMH MId NOWyYeHHA YacTOTHOT 
MOAYIAWHA MO3BOJIHET HCIOJIb30BaTb CTA6HJIbHbI (KBapleBbiit) 
3alalolln TeHepaTop, YTO OOecneuMBaeT MOJKHYIO YCTOMYHBOCTD 
CpeAHeH YaCTOTbI MOAYJIAWHH, Mp 3TOM OTMaaeT HEOOXOAMMOCTH 
B aBTonogcTpoike. I]puH ucnowb30BaHHH 3d@eKTHBHbIX MeTOJOB 
(ba3soBOH MOAYAAWHU CHCTeMa -B WeJIOM NOvyyaeTca Goslee npocTol 

HH HaJl@*KHOH B padore, 4eM B C/lyyae HENOCpeACTBeEHHOH YacTOTHOH 

MomyJiaiuH. Ilo sTOH MpH4HHe OCHOBHOe BHAMAHHe B JaJIbHefWwem 
yAesIeHO MeETOAAM (a3s0BOH MODYJIALHH. ' 

TpyAHOCTH OCYLICCTBJICHHA YACTOTHOM MOLYAALHH Mp MOMOLIL: 
a30Boli (KaK H TPyAHOCTH OCYLECTBeCHHH ABTOMOACTPONKH TPH 
HETMOCPeACTBEHHOM YaCTOTHOH MO/YJIAWHH) BO3pacTaloT C yBeIH- 
YEHHEM IWHPHHbI MOJIOCbl YaCTOT MOAYAALUA. 

~@Ma3zo0Bble MOLYyJIATOpbI O6ecnewuBaloT, Kak TpaBH.lo, OTHOCH- 
TeJIbHO MaJIbIM HHJCKC MOAYJIAWHH: (OJLHH WIM HECKOJIbKO pafwvay), 
H JIA €fO MOBbILCHHA MPHMeHAeCTCAH YMHOKeHHE UACTOTHI (H COOT- 
BETCTBEHHO IPH 3TOM YMHOMKAeTCH HHAeKC MOAYJIAWHH). Ectecr- 
BEHHO, UTO pabouas .vacToTa (ba3sOBOrO MOAYJATOPA AOMKHA ObiTb 
—BbIOpaHa NOHAKeCHHOH B COOTBETCTBYIOIUee YHCO pas. 


Tpe6yembiit oT da30Boro MOAYJIATOPa MAKCHMAaJIbHbIM HHAeKC 


“ ‘ Aft 
MOAYJIAUWHH ONPeTCHETCH OTHOCHTEJIBHOH AeBHANWHeH UaCTOTHI ra 


F 
8 ¥ MAKC 
HW OTHOCHTC.IBHOH WIHPHHOH MOJIOCb! MOAYJIHPYIOWULHX YaCTOT F : 


AMUN 
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JlelicTBHTeJIbHO, MpakTH4eCKH TpveMAeMaad MHHUMAsIbHaA Be- 
JIM4MHa HeCyleH 4WacTOTH! fun = fy LOKHA 6bITh B B= 5 +10 
pa3 Oo.Ibue HaMBbICel MOAYyIUpyloulel uacToTH! Fyakcc, T. @. 


Fo =B Fane =(5-+ 10) Furaxe. ~ (1) 
3alaHHan OTHOCHTeJIbHast ACBHaAWHA YaCTOTbI Ha BbIXOZe fle- 
ix ; ‘ane 7 
_peaTunka + Ha HCXOJHOH YUacToTe So: uMeeT TO *Ke CaMoOe 3HaYe- 
A 
HHe, NOCKOJIBKY nt IDPH YMHOKECHHH WaCTOThbI He H3MCHHeTCH, 
' oTciona 7 | | 


A A 
A fo=F fo=Z Buaxe (2) 


_ MaxkcuMaubublit WHTCKC MOAYJIAUHH Gyanc DIA MHHAMA@JIbHOn 
MOAYJIMpytolweH YacToThl Fx, PaBeH 
\ 








Af, F A , 
Omake = fo = 8 moet de ‘ (3) 
Fin , F git f 


Takum 06pa30M, MaKCHMaJIbHbIIt HHACKC MOAYAAUHH,’ Tpcoye- 

MbIM OT (a30B0ro MOJLYJIATOPa, NPpONOpuHOHasieH 3aaaHHoli’ Ha 
Y e . ; A 

BbIxXOMe NepeAaTYWKa OTHOCHTeAbHOH ANBHALHH uactorbi =? ” OT- 


| gees 
HOCHTCJIBHOH WHPHHe NOJIOCb] MOAYJIMPYIOLWUX YaACTOT = 


MILE 


Hanpumep, JIA BbICOKOKaYeCTBeHHbIX PaMHOBelLaTeJIbHbIX mMe- 
: A , 
PeAaTYHKOB, KaK yXKe OblIO yKa3aHo, =f = (0,0+1,5) 107%, a 


* MaKe 


F 


Mit 


= 000, cleOBaTeIbHO, CoraacHo (3) 


Pmake = (510) 000 
X(0,5-+-1,5)10-3 = 1,25+-7,5 paduan = 70+ 430°. 


[Ipocreiumue MeTogbl (ca30BoH MOomyAAWHH oGecneunBaloT 
OObINHO HHACKC MOAYJIAUHM B Tpeseax OAHOTO pasuava, mosTtomy 
AIA YKa3aHHbIX MePeRATUHKOB ObLIH paspa6oTalbl CneuMaJIbHbIe 
METO/bI MOBbILUCHHA HHACKCa MOAYJSLHH, HCNOIb3yIoOUle mpeob- 
pasowatesn uactorsi [J]. 2, 3], HequHelinyio amnHTyazHylo MOJLY- 
Asuuto [J]. 4, 5] waw cnemuasibHble aJIeKTpoBakyyMHble mpuGopsl, 
Kak, HalipHMep, (asuTpou [VI. 6,-7]. B Hexotoppix cayyasnx yBesH- 
YeHHE HHA€KCa MOAYJIAWHH JOCTHTAaJIOCb Mpocro nyTem noclesoBa- 
TCJIbHOFO, «KaCKaMHOTO», BKJHOUCHHA HeCKOJbKHX mpocTeiiMnx 
(pasoBblx MOAYysATOpOB [JI. 8, 9]. . 

10 T@A@BH3HOHHOFO CHIHAJIa BEHUHHA Ppnagc, ONPeDesAeMan 
M3 (3), COCTaBHT THICHUM pawuaH, HW BCe yKasaHHble BbILWUe MeTO/LI 
FIOBbILMEHHA HHAeKCa MOAYAAUHH CTAHOBSTCA MpakTHYeCKH HeMpH- 
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. \ 


€MJIEMBIMH, TOCKOJIBKY OHH MO3BOJIAIOT JIMUIb TOBECTH HHI@KC MO- 
AYAAWWH MO HeECKOJIbBKHX PadWaH WeHOH CYLIIECTBeHHOFO YyCJIOXKHe- 
HUS| CXEMbI (Pa3OBOTO MOJYJIATOPa B CPaBHeHHH C ero MpocTeHwIHM 
THOM. 

Hoke ONNCaH MCTOA, MO3BO.JIAIOWIMH Pa3pelUHTb ITY TPYAHOCTh. 


2. Meron, pa3zgeenus cnektpa mogyaupyrommx actor [J]. 10] 


JIto60H 3aMaHHbIN OOJIbUIOH HHAeKC MOYJIAWHH Ha BbIxXOse mMe- 
: pelaTuuKa MpHHUWMHabHO MOXKeT ObITb MO/yyeH MyTem BbIOopa 
MOcTaTOUHO HH3KOH HCXOMHOH HeCyLeH 4YaCTOTb! da3soBoro MOLy- 
nsatopa fo H NOCJeAyIOLMM ee YMHOKeHHeM. OZHAakO HEOOXOAHMOE, 
C 9TOH TOUKH 3peHHA, NMOHMKeHHE HECyleh YacTOTHI fy OrpaHHyeHo 
BCJIeACTBHE TOrO, YTO COracHO BbIpaxeHuio (1) 9Ta yacToTa cBA- 
3aHa C M@KCHM@JIbHOH MOJLYJIMpylolleH YaCTOTOH WH JIMMUTUpyeTCcH 
elo. Ec pce Ke BbIOpaTb CTO/b HU3KYIO Hecyllylo uactoty fy a- 
30BOTO MOAYJIATOPa, TO HAHBDbICIUaA MOAYJMpyloulaa uacToTa He | 
MOKET y2Ke ObITb NPHHATA PaBHOK Fwaxe, a OyYHeT OrpaHhueHa He- 
KOTOPOH BesHUHHOH F). 
Ecuim OCHOBbIBaTbCA Ha MPHMeHeHHH MpocTeHiuero da3zosoro 
MOLYAATOPA, T..€. MIPHHATh Swaxe == 0,9--1 paduan, TO, NpH 3a- 


“3 es A 
JaAHHOH OTHOCHTCJIbBHOH ZeBHdallHu uacrotht HZ, OTHOCHT@/JIbHAad 


TOOCa MOAYJIMPYIOWUNX UaCTOT COrMacHO BbIparkeHuio (3) OyzeT 
orpaHHueHa BeJIH4HHON 


F, = P make f aed (0,5 +1) 8 





=e jis f 
i ee eo ge ee: ae ae 


T]ockombKy HHAe€KC MOAYJIAWMH YMeHbIlaeTcA C yBeJIHUeCHHeM 
MOMYyJIHpylolleH UuaCTOTBI, TO uacToTe F, CoOTBeTCTByeT HHACKC 
B ft pa3 MeHbille, vem dacToTe Faux. ECTeCTBeHHO, YTO eCJIH HeCy- 
LLy!O YACTOTY YMHOXKUTb BM pas, TO HHAeCKC MOAyAAUMH Aaa Fy 
CTaHeT PaBHbIM HH/lekcy MOAYIAWHM Wi Fyuy Ha mpexuen He- 
cylleH. Onnako, MOBbICHB B ft pa3 HeECYLLYIO, MOMKHO yBeJIHYATb 
BM pa3 MaKCHMaJIbHYIO MOLYJIHPyIOllylo yacTOTy, T. €. MPH To- 
MOLIH BTOpOorO (a30BOro MOAYIATOPA, PaOoTalollero Ha NOBHILEH- 
HOH HeCyllleH, MOPMKHO OCYLICCTBHTb (Pa3OBylO MOAYJIALHIO B OTHO- 
CHT@JIbBHOH MOIOCe YaCTOT 


Fy 
Fy 


\ 
= Q,1 many 
Af 
Cue OBaTeJIbHO, BBeAeHHe OHOTO AOOaBOUHOrO NpocTenue;ro 
(pa3s0BOro MOLYAATOPa PaCWIHPAET MO.MOCY MOAYJIMPY!IOWWHX YaCcTOT | 
B ft paz. IIpakTHuecku BeJIMYHHAa  M3MepACTCA OObIYHO AeCATKaMH, 
mOo3TOMY 9PeKTHBHOCTh TaKOFO M€TOa BeCbMa BC/INKA, 


6 
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Ecau uactota Fo = nF, =n? Fu, BCe Ke MeHbille 3a1aHHOw 
wacTOTbh! Fake, TO CHeAyeT Nocwe elle OAHOFO YMHOKEHHA HECyUleH 
UaCTOTbI B ft Pa3 BHOBb BBECTH MpocTelmHu tbaszoBblii MOAyAATOD, 

+ WT. A. CkeneTHaa cxéMa Takoro MeTOZa MOJYJIAUHH NpuBenena 
Ha puc. }. 

Ip HaJHdHu-m TMpocTeHwinx a30BblX MOAYJIATOPOB TaKHM 

CMOCO6OM MOKHO OCYWIECTBHTb YaCTOTHYIO MOZYJIAUHIO B Novoce 
- WaCTOT 


4 


pat ane = (0,1 a (5) 


-Jlasa oueHku 3cpcbeKTHBHOCTH ONHCbIBaeMOrO cnoco6a cpaBHuM 
ero C ApyrumMu croco6bamu. 


A 
Tlyctb, nanpamep— f= 10-% (uTo NpHOsIN3HTeJbHO COOTBETCT- 


BY€T PaANOBELLaTeJIbHOH YaCTOTHOH MOAYJIAWHH), a CaMas HH3Kaa 
yaCTOTa MOAYAAWHH Pyuy == 50 24, TOrMa OHH Mpoctefiwiuli Mo- 
Ayaatop (m= 1) corjacuo (3) o6ecneyHT MOAYJIALLHIO B TICvIoce 








YaCTOT 
F oats f 0,1 
=Q,1 —-——-= == 100, 
‘ane Af 1078 
Ts. SE 


Fuser = 100 Pos = ‘100 . 50 — 5000 2u.' 


TIpu 3sTom corsacuo (1) ucxoquHas Hecyliad YacTOTAa, Ha KOTO- 
poH pa6oTaeT a30Bbil MOAYAATOP, MOJIKHA ObITb BLIGPaHa paB- 


HOW 
Iyo= (5 -- 10) FF ypuee aos 40 R24. 
Ec nocjie yMHOKeHHA HecylwelH uactoTH fy B n= 0,1 


Sf 


Af 
== 100 pas, T. e. Ha "acToTe 4 m2ey, BBECTH elle OAMH Mpocteluul 


(a30Bbili MOAYJIATOP, TO MOXKHO OCYLUCCTBHTb MOJYJIALLMIO 4acTo- 


tamu oT 5 go 5-100 = 500 key, T. e. o6ulan OTHOCHTeIbHaN No- 
500 Key 


moca YaCTOT COCTaBAT —zo 7 == 10% = 100°, uro cooTBeTcrByerT 
cpopmyvie (5) [npu 2 = 100 u m= 2]. | 

TaKHM oOpa30M, JIA NOJYYeHHH UaCTOTHOMOJLYJIMpOBaHHbIx 
KoNe6aHHH B Mosoce yactoT ot 50 ey Ao 500 Key mpu BblxonHOH 
yacToTe 4 me2y B RaHHOM Cylyuae, KpOMe 3aalollero (KBapue- 
Boro) reHepatTopa, TpeOyeTca Ba MpocTeHwiux Pa30BbIx MOyJIA- 
Topa ' uw npuMepHo 100-KpaTHbIn yMHOKHTeMb YacTOTH! (6—7 Kac- 
KaJlOB YOIBOCHHH UacTOTh! WI 4—5 KaCKafOB YTPOeCHHA H T. 11.). 


— 


1 Takne MOJY/IATOpHI, KaK MOKa3aHO HHKE, YAOGHO OCYILeCTBHTb Ha OLHOM 
HIM HECKOJIDKHX KPHCTaJH4YeCKHX ANONAX, ape famMny (TpHOd) HW 
B KauecTBe yCuyuTesA, 


o 
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B Wes10M 218 OCYIUIECTBIEHHA TaKOrO MOJYJIALLMOHHOrO ycTpoticTBa 
Tpe6yetca 5—10 aamn. 

[]pu ucno.b30BaHHH OOBIYHbIX MeTONOB, T. @. 6e3 pa3sqe/eHus 
CNEKTpa MOAYJIHPyIOWUlHX YaCTOT, AIA OG6ecneyeHHA tha3z0BO! MoO- 
YJAWMH B TOM *®e NMomoce uactoT (oT 50 ey no 500 Key) ucxonHaa 
HeCcyWlad MOJMKHa ObITb BbIOpana cordiacHo (1) paBHon 4 meer. 
IIpu 3TOM, Kak CJleAyeT W3 H3JIO%KEHHOFO BbIILe, MOAYJAUAA B MO- 
Woce YacTOT OT 5 Key WO 500 Key MO>KeT ObITb OCYILECTBIeHAa C TO- 
MOLJbIO Mpoctelwero (ba3soBoro MOAYy.IATOpA, T. €. Ha CaMOl HH3- 
KOH uacToTe, paBHOH 5 Key, WHACKC MOAYAALMH COCTABHT 
0,5—1 paduan. na o6ecneyenua .Mogyasuuu Ha vactote 50 ey 
moTpe6yetca unweKc MoyIAuHH B 100 pa3 Gombuini, T. e. paBHbtii 
50—100 paduax. Tipu kackanHom coeqMHeHHH npoctefmux Momy- 
aatopow [JI. 8, 9} notpe6yefca 50—100 kackanoB mogyaAuHH, 
BME€CTO KOTOPbIX MOET O6bITb B3ATO 1O—20 da3zuTpouos [VI. 6, 7], 
MT. I. 


' Takum o6pa30M, B WaHHoM c.lyyae mMeTO pa3zeeHua cnekKTpa 
MOAYJIHPYIOUHX YACTOT MaeT yMPOLleHHe CX€MbI B HECKOJIbKO pa3. 
Bomee Toro, YUHTbIBaA CJOXKHOCTh CONPSAKEHHA PAA MpOCTbIX 
MOAYJATOPOB, BOSPaCTAaIOLUyIO C YBeJIHYeHHeEM HX UHCJa, CeLyerT 
CYHTATb, YTO B MaHHOM CuIy4ae MeTOL pa3AeJIEHHA'CHeKTpa MO,LY- 
JMPYIOUHX YaCTOT ABJIACTCH CRHHCTBEHHbIM, KOTOPbIN mpakTH- 
yecKH TipHemviemM. Ecuim mosioca 4acToT WMpe, ¥eM B Halliem Mpu- 
mMepe (50 ey — 500 Key), To mpeumyulectBa ONHCbIBaeMOrO MeTONA 
CTaHOBSTCA elle Govlee 3HAYHTEJIbHbIMH. 


3. CormacoBaHnhe ta3z0BblX MOLYAATOPOB 


OnpeneavM yCsIOBMA, MPH KOTOPbIX aMMMAHTYOHO-sacToTHaA 
XaPaKTePHCTHKA MOAYJIAWHOHHOrO ycTpolicTBa (cM. puc. |) paBHo- 
MepHa, T. e. HalpsxKeHHe Ha BbIXOMe€ YaACTOTHOFO JHCKPYMMHHa- 
TOpa, BKJHOYeHHOTO ‘Moce NocieqHero tasoBoro MOAYyATOpAa, He 
3ABUCHT OT YaCTOTb! MOJYJIMpylOulero HallpHKeHHA B 3a]aHHoH 
mosoce OT Fiyun LO F wake: 

J] MpOCTOTh! BbIKMAaOK MpeANO/ORKUM, YTO BCe (asoBble MO- 
RYAATOPbl HACHTMYHDI, T. €. HMeIOT PaBHylO KpyTH3Hy mpeocbpazo- 
BaHHA MOYJIHPYylOllleroO HanpAxKeHHA B (asy KOeOaHHH Hanpa- 
*KCHHA BbICOKOH yacTOTH! S, BbIDaKeHHY!IO B PaHaHaX Ha BOVIDT. 
Kpome Toro, OyeM CYHTATb, UTO MOCTOAHHbIC BPEMCHH HHTerpH- 
PY!IOIWHX WenoyeK BbIOPaHbl, KaK OObIUHO, B COOTBETCTBHH C MHHH- 
MaJIbHbIMH MORYJIMPYIOLMHMH YaCTOTAMH M0JI0C, B KOTOPbIX OHH 
padoTalt, T. e€. | 


Fue (C= Fy Re C= = Peay Ry Crea, (6) 
8 , 
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npuyem @>>T1, Tak 4TO KosuuHeHTHI MepemayH enoyeK 
MOXKHO CUHTATb PaBHbIMH 





ae 1 _ 1 nun, 

OL FAQ RC. : F ~~ J2lnaF ? 1 

l+j2ra% 
MUN 
K eS See 7 W 
We Fo Rar? 
[tte A OL5: 

Kus™ sonaF a 


IlycTb BXOAHOe MOAYIMpylollee HaNpAxXeHHe CHHYCOHAAaJIbHO, 
T. @. Gay = Asin@t, uau, B KoMnAeKcHOH tbopme, Eg, A elo! = 
Ae? Ft, pre ammantyga A noctosuna. Hanpsxenue na 












MEOKCUTEL 
YOCOM dt 


Buxed EY. 





onocobol 
punerp 
FitFy 


Modynupywumee wanpancenue 
Puc. 1 | - 


Bxofe NepBoro Pa3z0Boro MOAyaTOpa, Mocme mpoxommenna Egy 
yepe3 NOMOCOBOH PHbTP C KOMIMMEKCHBIM KOSPPHUHEHTOM Ne- 
penaun K,(/&) uw unterpupyiomyio uenouKky R, C,, paBno 
| 
F. 


E, = Eox K(f) Ku, = Ae? K, (72) eee 





Ma30Bbli. MOAYJIATOP mpeoOpa3yeT 2TO HallpsAxXeHHE B H3Me- 
HeHHe (Pa3b! BbICOKOM YAaCTOTbI, paBHoe 


F ; 
oy (t) = SE, = SAK, (j2) te AFE (9) : 
ITOMY H3MeCHEHHIO (a3sbl COOTBETCTBYeET H3MECHEHHE UACTOTDI 
, de, (t) ee ar ame rey, 
BOO age =SAK, (j 2) —= e’ (10) 
| 9 


a) 
+s 
1 
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B naabHehiem uactota Kome6aHHh ,, 4 CeMOBaTebHO, U 
ee u3MeHeHHe Aw, (f) yMHOmMAaWTCH BM, N.... Ne—1 pa3,! no- 
3TOMY HdHpxAxKCHHE Ha BbIXOAC YaCTOTHOTO AMCK pHMuHaTopa 
paBHO 


Os ux = 0Aw, (f)1 Mo. ‘ ys = ScAK,{72) sai el?" nM. My, (1 1) 


re 6 — KpyTH3Ha XapaKTePHCTHKM YACTOTHOFO ANCKPHMHHaTOpa. 
_ [ina BToporo das0Boro MOAyAATOpa HeETPYAHO NOMYYNTb aHauo- 


FHUHO 
Ueenxe=S 3 AKy(j 2) “1 grrr Noflz.. My.» (11a) 
[las nmocaeguero cbasozoro MOLYATOpA 
Us auzx=So AKy (j 2) tant ef? Ft (116) 
a re 


Kak 6bIIO OTMe4eHO BBIMWe, CAMbIC HA3KHE MOAYJMpyioniue 4a- 
CTOTbI (a3OBbIX MOJYAATOPOB HAXOZATCA B OTHOWIEHHH, paBHOM 
KOIPPHUHEHTY YMHOMCHHA UYACTOTh! YMHOMKUTEA, BKJIIOYeHHOTO 
MeKAY 9THMH (Pa30BbIMH MOYJIATOPaMH, T. e. ‘ 


Py F,- 
F pun = = SS ea ee eee (12) 
ny MyM» My flo. - Nps 
YuntTbiBaa ITO COOTHOUICHHE, ANIA NOJHOTO BbIXOMHOrO Hallpa- 
*KCHHS| YACTOTHOTO AHCKPHMHHATOPa Ha OCHOBAHHH BbipaKe- 
Hu (11) MO#xHO 3anHuCcaTb 


Cams =U sour Usur t+ Un aux =S 9A 8 °K (72) + 


+.K(j2) +. + Ke§2)]. (18) 


KoMMVJIeKCHBIH KOS@MUNUNEHT TepeszayH CHCTeMbI OT. BXO/la MO- 
AYAMpyollero HallpsyKeHHA K BbIXOAY YaCTOTHOTO AYCKPHMHHa- 
TOopa paBeH 


U F | 
Ser Se [K, V2) + 


Aei2® Ft 








N Pre 
K(j2) —"E ae 


BRIG 2) 0K GO). (14) 


1 YMHOMUTENH YACTOTH! NMpeAcTaBAIOT CO6CH OObIYHO pe3OHAaHCHbe Kac- 
Kahl BbICOKOH 4aCTOTbI, 3KBHBaJICHTHble JIA Orn6awiuieh COOTBeETCTBYIOLLUM 
HH3KOUaCTOTHBIM KacKkaylaM f[JI. 11]. Byaem cunratTb, YTO H3MeHEHAA aMMVH- 
TYHHO- H PasouaCTOTHBIX XApaKTepHCTHK OFHOaoulHX YITeHH B dopmy.ax (1 1) 
B MHOKHTeNAX Ky (J2), Ke(fQ) ut. A, | 
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Takum o6pa30M, paBHOMePHOCTb YaCTOTHOH XapaKTePHCTHKH 
MOYAWMOHHOrO ycTpolcTBa focTuraeTca B TOM cuJly¥ae, Kora 
CYMMa_ KOMII€KCHbIX KO3@PULHEHTOB nepeqaun MoJIOCOBbIX 
(bHJIbTPOB NOCTOAHHA B 3aa4HHOH MOJIOCe YaCTOT. 

K HH3KOUaCTOTHOMY H BbICOKOUaCTOTHOMY Cpe3aM-: 3THX aoe 
COBbIX (PHJIbTPOB He IIPCWbABJIACTCA 2XECTKUX TpeOoBaHHH. B yuact- 
HOCTH, OCJIa6JI@HHe HH3KHX 4YaCTOT HeEOOXOAHMO JIMIUb Ain Toro, 
uTOOD! HampsxKeHHe Ha BxXOZe (a3s0BOrO MOMy/IATOpa C MOHHKe- 
HHEM YACTOTbI MOAYIHPYIOULerO HANPARKEHHA HE MOFVIO MPeBBICHTh 
B@JIHUHHbI, COOTBETCTBYIOULeli MAKCHMaJIbHOH eBHaHH (pashli, 


Boiced BY. 







KaCK 


R= Kn- 7 om-s 


8x00 modyMupyroulB2d HONPRHCENUR 


Puc. 2 : 


KoTOpylo cnoco6eH o6ecneuHTb MOAyAATOp. B npoTHBHOM c.Ty¥ae 
BOSHHKaeT atbpext orpaHHueHHA MOAYJMPYIOWlerO NanpsKeHHs, 
NIPHBOAAIWHH K NOABJICHHIO HEJIMHeHHbIX HCKaKeHHH, Takoe ocna6- 
JI@HH@ HA3KUX 4WaCTOT MOXKeT ObITb MOCTHTHYTO COOTRETCTBYIOLILUM 
BbIGOPOM MapaMeTPpOB HHTerpHPy!OWWMX LWLeMmouek. O6bINHO JWI 


er i 
3TOrO MOCTATOUHO BbIGpaTb B opmMyvie (6) BeIH4HHY a PpaBHOH a= . 


Oca6sIeHHe BbICOKHX MOAYJINPyYIOWHX UaCTOT HeEOOXOMMO T10- 
CTOJIbKY, MOCKOJIbKY MOAYJIAWLMA YaCTOTaMH, 3HAYHTCbHO MpeBbt- 
IWalOlWlHMH MAKCHMaJIbHY!O UacTOTY F'yaxc, ONPEMCJIHeMYy!0 BbIPaxKe- 

HHeM (1), MpHBOAMT K NOABJICHHIO HeJIHHCHHbIX HCKaKeHHH, yBe- 
JMUMBAIOLLMXCA C NOBBIMEHHeM YacTOTh! MOAyIAUHH. [Ipu Bpi6ope 
BemmiuHb! P= 10 6 (1) Masble HesJIMHeHHbIe UCKaxKeHHA OOeCcre- 
UMBaIOTCA MpakTHYeCKH TIPH oca6JIGHHH BbICOKHX YaCTOT, aBpae- 
MOM lemoukoH uHTerpHpyloulero Tuna. Puc, | B 93TOM CJjIyyae 
JIPHHHMaeT BUA, MOKa3aHHbIi Ha Puc. 2. 


lt 
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Ecau Bbi6patb TMOCTOAHHbIe BPeMeHH TAakHX RC ienoyek u3 
yCJIOBUH ; 


FRIC\=FyCiRi =... =F aR, Ch= 5 (15) 


! . 
HW OAHOBPECMeCHHO TIOJIOKUTb a= FE TO He€TPYHHO BUAeCTb, YTO 


AMIWIMTYHO-YaCTOTHaA XAPaKTePHCTHKA MOAYJIAWHOHHOTO yCTpoH- 
ctpa A(j2) nonyyaeTca paBHOMepHOH C¢ BbICOKOHM CTeMeHbIO TOU- 


HOCTH. 
JleHcCTBUTeJIbHO, ecJId B CbopMywiax AIA KOIPMHWHEHTOB mMepe- 
aud HMHTerpHpylOulMx Wenouek (7) He mpeHeOperaTb eAHHHWeH 


B 3HaMeHaTewe, TO pH @=5-, BMECTO NPHO/HKeHHOH cbopMy.1b! 
(14), noayunmM TouHy!o cdbopmy.ly 





j as ji 
K(j2)=Se2eFy—s| KS)" +2) ——Ae + 


i 


. a 
+ Kp (j2)—*=F- |. » A 
Bled ee , 
k—1 


B sto dopmyae Beauunnn Km(7 2) B cooTBetctBuu c (15) cue- 
AyeT MPHHATb paBHbIMH 














| 1 1 | 
G2) = 16a 
72) 1+ jmPFRC, 147 (16a) 
F 
. 1 
Kl Oe ee 
1) Fm PRICE inst (166) 
F, 
HT. &., mMocae yero(16) npHiumaerT Bul 
| | - ; 
| ap 
K(f 2)=So 20 Fe —1)] ——- —-—-- + 
1+j—- 1+ /2.- 
Fin Fy 
.F 7 . #F 
_— fg 
a es a , 
ee ay ey Ley ee Sf 
tip ltl tJ ae ti 


[Jockoubky corsacHo (12) yactoThl Faun, Ff), fo WT. 0. CHJIbHO 
OTMMUAIOTCA Apyr OT Apyra, Tak 4TO Fy_=NmF m—1, PAC tm—O60Nb- 
LHe KOIPMUUMEHTHI YMHQMKEHHA TIOPADKA HECKOJIDKHX ACCATKOB, TQ 
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f 


aia m060f YacToTE! F MOKHO NO/yUHTh MOCTaTOUHO TOUHOe 3Hae- 
Hue K(/Q), ynepxkuBad B KBagpaTHbIxX CKOOKAaX POpMy.AbI (17) OXHO 
HIM JLBa C/laraeMbIxX. Tak, Halpumep ec Fauna <P K Fy,'TO BCEMU 
Clarae@MbIMH MOXKHO MpeHeOpeub, 3a HCKJONEHHEM MepBOrO, KO- 
TOpoe MOMKHO CUHTATh PaBHbIM eMHHLE; MOLOOHO 9TOMY, IIPH 
FL <F & F, suib BTopoe CilaraemMoe 2aeT eAHHHLY, a OCTAb- 
Hble — Hy/Ib, HT. 2. B HeKOTOPbIX OOJIaCTAX Ba CMCKHbIX CJlarae- 


MbIX MOryT HMeTb MpHMePHO pabHble 3HaveHHA H CleAyeT YUMTHI- | 


BaTb HX 06a. OAHaKO OHM B CYMMe TakxKe AaloT eanHuUy. Hanpu- 
Mep, B TOM CJlydae, Korga epBoe H BTOpOe CilaraeMble — OAHOFO 
riopska, HMeeT MeCTO HepaBeHCTBO Puan & F & Fy uv Torga stu 
C/lalaeMble IIPHHHMAIOT BUD | : 














i oe ge 
Piette. oN as ctor ts PY Fy eee 2 
ae ae Sap oe a oe ee Pay eee erg oa 
l+J lt+jer Its — Iff,—- l4ts— lt+s— 
P iii Fy Fy F, Py F, 


OuepHaAHoO, UTO CYMMa UX PaBHa e/IHHHLIE. 

Takum o6pa30m, dopmysa (17) aan a06o0H yactotl F, oTBe- 
uatomleli HepaBeHcTBy Fun <P K Fr = Frac’ 
MoxKeT ObITb 3aMeHeHa POPMyvIOn 


K(f Q)=Ss27 Fp -1. (18) 


Jluuib Ha Kpaax pa6ouvx Auanasonos, rye F mz FuunK Fy nan 
Foz Fuane >F.-1, BbIpPaxkeHve B KBaspaTHbIx CKOOKaX B PopMyvie 
(17) oTaMuaetcs OT CAHHHIbI, H 9Ta OPMyla MPpHHAMaeT BUA 

















E 
IF ; 
K(j2)\=So2n Fe — | — | (19) 
a) arr | 
JIA Fm P yan <F; 
Hi | ; 
K(j 2) So Qn Fy_1 —-g-= S02 Fe-1 ——-p (20) 
| IF, Seka ome 
AAA | Po Fuaxe > are 


Uacroruble UCKaxKeHHA, BbIPaKaeMble tbopmysiamu (19) u (20), 


He ABJIAIOTCA CHeUN@HYeECKUMH AVIA MeTORa PasMevIeHHA CHeKTpa | 


MOJLYJIMpyIOllMx yacToT. Takwe Ke HCKaxKeHHA HMCIOT MECTO H 
lIpH OObINHOH PasoBOl MOAYAWHH, T. €. B TOM CJyuae, KOraa 
CNEKTP MOJYJIHPYIOWHX YaCTOT He pa3sAevicn. ITO BHAHO, B YacT- 
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HOCTH, H3 dopMywnt (17), ecaH B HEH NpHHATS YHCIO Monoc k= 1, 
T. @. Fuaxes= Fe = Fy, 4 COXpaHHTb, COOTBETCTBEHHO, OMHO Cularae- 
Moe B KBaapaTHoH cKo6Ke. Jaa stToro cayyan cbopmy.in (18), 
(19) n (20), oveBuaHo, TakxKe OcTaoTCA B CHE. 

Takum o6pa30M, B OTHOUICHHH aMMUTyAO- H cas04uacTOTHON 
XapaKTepHCTHKH JIA MOMYJMpPylollero CHrHasla (pH Hawiexa- 
WeM NoOAOope NapaMeTpoOB HHTerpHpyloulux WenmoyeK) MeTOA pa3- 
JeeHHA CNEKTPa MOYJMPYIOWHX YaCTOT 3KBHBAJICHTeH OObIMHOMY 
MeTOAy (a3O0BOH MOAYIAWHH. . 

Cxema puc. 2 MOXeT G6bITb ympollleHa, eCIH yYeCTb, YTO OObIUHO 
YMHOMHTCJIM YaCTOTHI, BKJIIOUCHHbIC MOCe Pa30BbIX MOMYIATOPOB, 
NpeACTaBAAIOT COOOH KaCKaybl, Y KOTOPbIX B Ka4eCTBe AHOJHbIXx 
Harpy30K HCMOJIb3OBaHbl Pe3OHAHCHble KOHTypbl. Karkyblii u3 Ta- 
KHX KOHTYPOB OCJa6AeT OOKOBbIE YaCTOTbI MOJAYAHPOBaHHOPO KO- 
eOaHuA Tak Ke, Kak ocwa6seT WX HHTerpupylolaA wenouKa 
C MOCTOMHHOH BpemMeHH t=A’C", paBuoil nocTOAHHOM Bpemenn 
KOHTYpa t= a =2ReC,. Mexny 1ByMa CMexKHBIMH (ba30BbIMu 
MoAyATOpaMu (puc. | u 2) Mower 6bITh BKeHOYUCHO HECKOJIbKO 
KaCKaJlOB YMHOXKECHHA YACTOThI, HeECylad YaCTOTa KOTOPbIX BO3pa- 
CTaeT 10 Mepe ee yMHOmeHHA. TlepBerh Kackaw’ yMHO*KeHHA, pabo- 
TalollWH Ha CaMOM HH3KOH HeCYyLeH yacroTe, o61azaer, OUeBHANO, 

“TPH MIpOuUHX PaBHbIX YCJIOBHAX WH HanOouee yskoH noslocoh npony- 
CKaHHA, T. €. HAHOOJbIUIEH MOCTOAHHOH BPeMeHH KOHTYpa. 

Tlowo0cbl MponyckaHHs OCTaJIbHbIX KaCKaJOB YMHOXKeHHA 4a- 
CTOTbl BO3PaCTaIOT B COOTBETCTBHH C YMHO?KECHHEM YaCTOTHI, H 
ONpeReAIOWeH ABJIACTCA MOJlOCa NponycKkaHuA nepBoro KacKawa 
YMHOXKEHHA YACTOTHI. ECM MpHHATb MOCTOMHHYIO BPCMeHH KOH- 
Typa 3TOrO KaCKajfla PaBHOM NOCTOAHHOH BpemMeHu R’C’ cooTserT- 
CTBYIOWWeH WHTerpHpylolleH WenouKH, BbIOpaHHOH cordacHo pa- 
BeHCTBY (15), TO HaMOOHOCTH B STON WenouKe OTMALaeT, MOCKOJIDKY 
ee (YHKUHH OyAeT BHINOJIHATh KOHTyp. JloOpoTHOcTb 3TOTO KOH- 
Typa HeTPyAHO OMnpegzeIHTb NO BewMuHHe B, 3aaHHOH ycuio- 
BueM (1). ; : 

Tak, HampuMep, AI mepBoro da3oBoro MOAYyAATOpa MHTerpH- 
pyroujad wenouka R,’C;’, Kak BHAHO 43 opmyvipl (16a), Ha MaKCH- 
MaJIbHOH JIA 3TOTO MOAyYAATOpa uactote Fy NouKHAa MaBaTb 
ocia6ueHne B VY 2 pas. Koutyp aaer Takoe ocsia6s1eHHe 6OKOBbIX 
“aCTOT, COOTBETCTBYIOUUHX MOAYJIUpylolleH uactote F,, B TOM cJly- 


* Brot sdexT, Kak u3BecTHO [JI. 12], cnpaBeqane Aaa aMnHTyQHO! Mo- 
AyAAWHH. B faHHOM’ Culyuae BadkKeH cayuaH a3s0Boh MOYIAWHH C HHDeKCOM, 
KOTOPbIH 3HAYHTeIbHO MeHbUe CAHHHUbI. Crektp, TakKoH Pa30BOh MOA YJIAWLHE 
OTJIH4aeTCA OT CHeEKTPa aMILIHTYAHOK — MpaKTHYeCKH JANLb MOBOPOTOM da3bl 
Hecyleh ywacToTb! Ha 90°; nosTOMYy AAA TakKOH Pa3s0BOH MOAY/AWLHH yNOMAHy- 
Thi a9dexT TakxKe cipaBelJne. 
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uae, Kora ero momoca nponycKkanua paBHa $ f=2F,. Ecau xosd- 
(PHLLHeEHT YMHOMKeHHA AVIA MepBoro KaCKaa YMHOMKECHHA YACTOTHI, 
comepXKaluero 9TOT KOHTYP, PaBeH “7, TO HeCylllaA YaCTOTA, Ha KO- 
Topol pa6oraeT kacKaa, paBHa f= fon. JLoOporuoctb KOHTypa co- 
OTBETCTBEHHO OMpeeIHTCH KaK OTHOWeHHe HeCyLeH UaCcTOTHI 
K Mooce NponyckaHua.. 

YuutTpipaa (1), amMeem 





oF, co 9 


— 





4 fon on fo _ Bn | (21) 


Q=: 


B 9TOM cJlyuae CXeMa BKJIOUeHHA (ha3s0BOrO MOLYyJIATOpa NpH- 
HHUMaeT BHA, MOKa3aHHbl Ha puc. 3. Hasmune aHogHoro KOHTypa 


NepBOrO YMHOMKHTEIA YaCTOTHI C MOGPOTHOCTbIO Q = -5- Aeaaer 


Ymnoxcumenu vacmome 8 n; pas 






Nyf; +Afjny 


K enedywuemy 
pasobomy mody- 
aamopy 


‘“ 





K Broduom wenam 
enedyruure pas0boir 
modynamopog 


™~ 


‘\ 


8200 modynupyraueece nanpaxcenun a , 
“PHC. 3 


M3MiUHeH MHTerpHpyloillyo uenouky R,’C,’ (cm. puc. 2). TMocue- 
Ayroulve KaCKabl YMHOMKEHHA 4YACTOTHI paboTaloT Ha Oovlee BBICO- 
KHX HeCYWIMX UaCTOTaX, HM€HOT COOTBeETCTBEHHO Oovlee IWHpoKy10 
nosocy MpoOlmycKaHHA HM BbI3ZbIBAIOT He3HAYHTeJIbHbIe YaCTOTHDbIe 
HCKaKeHHA MOYJIMPylollero HallpsAxKeHHA B paboyel Mosloce 4a- 
CTOT AaHHOrO da3z0Boro MOAyATOpa. B 3Ha4uHTebHOH Mepe 9TH 
HCKaKeEHHA MOFyT ObITb KOMMEHCHPOBaHbl BBEAeHHeM emkKoctTu C,” 
(MYHKTHP Ha puc. 3), ecH NOLOOpaTb NocTOAHHy!O BpemeHH R,C,” 
PaBHOK MOCTOAHHOH BPeMeHH KOHTypa BTOPOTO YMHOXKHTeJIA 4a- 
€TOTbI HJIH HECKOJIbKO 60Ibile 93TOH MOCTOAHHOH (Cc yYeTOM BJINA- 
HHA MOC AYIOWINX YMHOMUHTeeH YaCTOTHI). 

Takum o6pa30M, cormacoBaHHe a30BbIX MOAYJIATOPOB JOCTH- 
raeTch Oe3 BBeMeCHHA CMeUHaJIbHbIX, CKOJIbKO-HHOy2b CJIOXKHDbIX 
KOPpeKTHPYIOWWHX WeneH. 
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4. [pumenenne dba3zonoh Mogxyaaunn 


| QOCHOBHBIM MIPeCHMYLIeCTBOM 4aCTOTHOH MOAY/IAUHH B CpaBHe- 
HMM C aMIVIMTYOH ABJIAeTCA €€ BbICOKaA MOMeXO3ALlUMULCHHOCTh, 
NOBbILWMaOllaAcA C yBeJIMYeHHeM HHAeKca MOAyaAuNH. TIpw yacror- 
HOH MOAYJIAUHM, Korqa AeBHallua yacrotbl Af waa Bcex MOAYyJH- * 
Bet, yacToT F NpHHHMaeTCA OfHa HW Ta Ke, HHAEKC MOJYJIALLHH 


OS “J ymenpuraerca c yBemmyueHHem F. BesiencTBue 3Toro BJIHA- 
HHe TOM€XH MpOMOpUMOHabHO ee uacrote. IIpu paBHomepHom 





pacnpefeleHuH MOMeX B paOboyeM AHAaNa30He YACTOT CHeKTPaJlb- 
Hat MJIOTHOCTh HanpsxKenHA nomexn U,, =f (F ) Ha BbIXO#e 4a- 
CTOTHOTO Jl€TeKTOPa HMECCT BH HaKJIOHHOK NpaAMOH (npamMas | Ha 
puc. 4). Ilo adbexTuBHomy 3HaveHHio HanpAaxeHHA WyMOB BBIHT- 
PbILE MOMeXO3alWHINECHHOCTH TPH YaCTOTHOH MOYIALMH, Kak H3- 
BecTHO. [JI. 13], paBex 
V3 Af | 
== 2 
} ve F naxe : ( 2) 
IIpu a30B0 MOAYy/IAWHH BbIMTpbIL paBeH HHAeKCy MOLYJIA- 
IlHH, He 3aBHCALeEMy OT MOAY/IMpylOlleH 4GaCTOTHI, T. e. 
| A f 
Qu = 9 = =F : (23) 
HAKC 
TakHM 06pa30M, YaCTOTHaA MOAYJIAWMA pH OMHUX MW TeX Ke 


Af u Fuaxe o6ecrewnBaeT BV 3 6osbLlylO NOMexXO3aLIMLLeHHOCTD, 
vem (basopan. OfHako MpakTHYeCKH STO Pa3/IHGHe 3HAYHTEJIbHO 
MeHbuUIe. ITO OObACHHETCA TEM, 4TO, MOCKOJIbKy HanGoulee BbICOKHe 
YaCTOTbI CMeKTPa TeJIEBH3HOHHOrO (MH 3BYKOBOTO) CHrHaJla BbIpa- 
2KeHbI C1a60, MONYCTHMO UM MpakTHYeCKH LWeecooOpa3Ho MPH 4a- 
CTOTHOH “MOAYJIAWHH Ha hepemarouleH CTOpCHe OCYLeCTBHTb 
NOAbeM BbICOKHX .MOAYJIMPYIOLUAX YaCTOT («mpHMda3suc») nnyTem 
BBeZeHHA AuUiependuupytoileH wenouku. Ha mpwemMHow cTopoue 
BBOZHTCA COOTBETCTBEHHO HHTerpHpylolulad Wenouka, BCeACTBHe 
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yerO BJIMAHHe MOMeX Ha BbICOKHX UacTOTax ocsa6uaeTcA (KpH- 
Bad 2 Ha puc. 4). : 

B.u1arotapa NOLbeMy BbICOKHX 4“aACTOT Ha Mepesaloulel cropore 

HHJEKC MOAYJIAWHH NepectaeT NalkaTb C YBeJIH4eHHEM UaACTOTbI 4 

WaCTOTHAA MOYJIALHA NWpeBpaliiaetca B dasopyto. IIpu nepenaue 

| TEIEBA3SHOHHOLO CHrHa/la MOAbeEM BbICOKHX YACTOT AONYCTHM B 3Ha- 

NHT@JIbBHOH 4acTH ero cileKTpa (oT 4actoThl Pep MO dacToT! FP yaxe 


Ha pic. 2), MOSTOMy yNOMAHYTHI BbIlWe BhINTpHI BY 3 pa3, ga- 
Bae€MbIM UaCTOTHOH MO/YJIAWHeH, HM@eCT MECTO JIHUIb B UaCTH CrieK- 
Tpa yactTor (B o6sacTu oT 0 no Fepua puc. 2), uw O6UIHH BbIHnrpbIW 
3HAYHTeJIbHO MeHbIue VY 3, T. e. NpaKTHUeCKH He HMeeT CYLUECTBeH- 
Horo 3HaueHHa.! 
B To 2e BpeMA NPHMeHeHHE Ca30BOH MOAYJIALHH WaeT BeCbMa 
" CYULECTBEHHOe YIIPOWIeHHe CXeMbI MOYAUHH. JlehCTBHTeJIbHO, 
Mp (a3s0BoH MOMYJIAWHH HHAeCKC MOAYJIAWHH, He 3aBHCsHUHl OT 
yuacTOThI fF, MOKeT ObITb NPHHAT PAaBHbIM, HHACKCY MOJYJIAUHH Ha 
HeKOTOpOH cpesHelt uactote fp, COOTBETCTBYIOINeH HayaJly MOlb- 
@€Ma BbICOKHX UaCTOT MPH YaCTOTHOH MOLYJIAUHH, T. e. TpaHne 
nepexoza ee B dasosyro (puc. 4). Takum o6pa30M, HHAeKC, Tpe- 
OyeMbIN MpH Ma3o0BOH MOAYJIAWHH, PaBeH 


Af 

Og = >. : 
rp E. . (24) 
Ecau yuactota Fry 3HauHTeIbHO MeHbIUe Fyacc, TO OHA MOMKET 
ObITb BCe KE 3HAYUTEbHO GoOMbUe Fyuy, H MAKCHMAVJIbIIbITT HHDeEKC 

MOYJIAUHH MPH YaCTOTHOH MOAYJIAUHM, PaBHblit 
| Oxace = aa ; (25) 
ALUN 
MOXKECT OKa3aTbCA BO MHOFO pa3 GOulbIe, YeM og . COOTBETCTBEHHO 
notTpe6yeTcsh 3HaAYHTeJIbHO Oovlee COKIN CasoBblii MOMYJISITOD. 
Tak, HampuMep, eC.1H Fyaxe = 6 meey, a Fep=0,5 Fane = 3 Mee, 
TO 0 adekTHBHOMY 3HAYCHHIO HalipAyKeHHA MOMeX (a3z0Ban U 
“YaCTOTHAA MOLY/IALMH OOecneuaT, MpakTHYeCKH, ONMHAKOBYIO M0- 
MeXO3ALLHILeCHHOCTb. B To xe BpeMaA, eC, Puy = 00 24, TO Co- 


rulacHo dopmyviam (24) uw (25) npw yacroTHon monyaay NoTpe- 
M22Uu 


6yeTca OOecneuuTh MOMyYeHHe HHAeCKCa MOAYJIAUHH B =a 
== 60 000 pa3 6oubule, ¥em TIpH dasoBol. CooTBeTCTBEHHO NOTPe- 
6yeTca Govlee COMHKHOE MOLYJAUMOHHOE YCTPOHCTBO. 

Ito s3actaBlseT oOOpaTuTb OOJbWIee BHHMaHHe Ha _ BoMpoc 
MCNOJb30BaHHA (ba3s0BOH MOAYIAUKH AVIA Mepewayn Te/IeBH3HOH- 
HQrO CHrHaJia. 


| 3ro gamMeyanne oTHocuTca kK 3eKTHBHOMY 3HaNeHIIO HanpAKeHHs 
mloMex. Ecan Han6oslee onacHa HH3KOYNAaCTOTHaAA MOMeXa, TO WACTOTHAA MOAY- 
AAUHA MOMKCT LaTb 3HAUMTeMbHO GovbUInit spdextT, vem aszonan, 


: 
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K HesocTaTKaM, CBA3aHHBIM Cc NpHMeHeHHem \pasosoii MO;LY- 
JAMA, MOMUO OTHECTH HeyCOCTBa, BOSHHKaloOllive MpH npHeme 
MOAYAMPOBAHbIx KOucOanui. [lia QeTeKTHPOBAHUA TaKUX KOvIe- 
OaHHH NpH OobWIHX HHLeKCax MOAYAAUHH (¢>>1) egnucTBeHHDIM, 
MPAakTHYCCKH TIPHCMJICMbIM ABJIAETCA YACTOTHbITi jeTeKTop.. IIpu 
HNPHMCHCHHH TaKOrO AerekTOpa HanpxA*KeHHe Ha ero BbIXOMe, KaK 

MW HanpsKeHHe WIYMOB (KpHBas | Ha pac. 4) yMenbulaeTca ro Mepe 
YMeCHbIEHHA MOAYAHPyouleH uactothl F. 

B nmpnBeeHiom Be MpuMepe seit VacTOTEL Fyn nmpH da3o- 
BOH MOYJIALHH TpeOoBaicna HHeKxc B 60000 pa3 mene, vem 
MpH YaCTOTHOH. CooTBeTCTBEHHO HaNpsAxKeHMe HA BbIXOMe uacrToT- 
Horo MeTeKkTOpa Ha YacTOTe Fyn MPH Hazo0Boh Moayciannn Oyler 
oca6sjeHo B 60 000 pa3 no cpaBHenMio c YacTOTHOH Mosyaaunell. 
Koppekuusl 9Toro oca61eHHA MerKO OCTHTaeTcaA BBeELeHHeM lpo- 
cTeHiveii KOPpeKTUpyrolllell Wen, OLHAKO HeOOXORMMOCTh /LONO,I- 
HHT@JIbHOrO YCHJI€HHA HH3KHX YacToT B 60000 paz npeactaBuser 
HeEKOTOPOe HeyAOOcTBO, 

B 3akloueHHe AaHHore Maparpada 3aMeTHM, 4TO BO3MOxKeH 
TaKKe KOMIIPOMHCCHbIi BAPHAHT, TIPCACTABJIAIOULHIT CO6OH KOMOH- 
HallHiO YaCTOTHON u chasoBoll MOAY.AUHH. B 3TOM BapHaHTe JIMILUb 
Ha HaHOosee HASKUX YaCTOTAX HHACKC MOLYJIALMY HE 3aBUCHT OT 
‘YaCTOTHI, T. €. HMe€CT MECTO (PasoBan MONYyNLUA. Ha Gonee BBICO- 
KHX YACTOTAX HHACKC MOAYAAWHH YMeHbUaeTCH C YBeJINYeHHeM 
"acTOTbl H COXPaHHETCH WeM3MeCHHOU JCBHAlWA VaCTOTHI, T. e. 
HM€eT MECTO YaCTOTHad MOoAysnunA. Hau6ouee BhicoKHe YaCTOTHI, 
KaK HW MPH OObINHOH YaCTOTHOH MOAYyJIAWHH, MOryT ObITb NOAYepK- 
HYTbI (BBEACHHeEM <IIpHM@a3zuca»), T. e€. Ha 9YTHX YACTOTAaX BHOBb 
O6yeT HMeTb MeCTO (Pa30BaH MOJLYJIAWLUA. 


5. Meroay ocyuectBieHua cba30Boii MOAYJISLHH 


B omucaHHoM BbILIe MeTOMe pasqeeHHA CheKTpa MOLYAUpyio- 
WWWX 4YacToT (pune. 1, 2, 3) BaxKHbIM, C NpakTHyecKOl TOUKH 3pe- 
HHA, ABJIACTCA BbIOOp HawOoOsee MPHeMJIEMbIX CXeM (pa30BbIX MO- 
JYJATOPOB, OT KOTOPbIX 3€BHCHT KaYeCTBO MOMYJIAUMH HW COXK- 
HOCTb CXeMbI. C 9THX TORK 3PeHHA WesecooOpa3HbIMH MpeAcras- 
JiM}oTCA a30Bble MOLYAATOPbI Ha AWOMaX (KPHCTAaIMYeCKHX e- 
Trektopax). [IpeuMyujecTBoM TaKHX MOAYJIATOPOB ABJIACTCA Mavianl 
3QBHCHMOCTb KayeCTBa MOAYJIAWKMH OT pas6poca NapamMeTpoB AMO- 
OB B TOM CJlydae, KOPa HX NIPAMOe COMPOTHBJIeHHe MHOFO MeHBIe, 
a oOOpaTHoe — MHOrTO O60vIbIe CONPOTHBJIeEHHA Harpy3kKH, 4TO 
OObINHO Bcerfa MOXKHO OOecneuHTs. | 

Kpome Toro, WeHOH YBeJIMUeHHA 4HCa AHOAOB, 6e3 cyuect- 
BEHHbIX YCJIOMKHEHHH .CXEMbI, HETPYHHO AJOOUTLCA 3HAYHTEJIbHOTO 
MOBbIMeCHHA HHAeKCa MOAyJaluu (nopsaaka 90—120° Ha guog) 
[JI. 5], UTO SHAYHTeJIbHO ScPeKkTHBHee APyrHX CX€M MOAYJIATOPOR, 
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ONMCaHHbIx B JMTepatype {JI. 2, 3, 8, 9 u ap.]. Hasteko He novnoe 
OCBeLILEHHE BOMPOCOB O TAKOM NPHMCHEHHH AHOAOB MH O NOJYYeHHH 
HOuIBIUHX HHAeKCOB Pa3O0BOH MOAYJIAUHH COMEPRHTCA JIMMWb B Os- 
Hol paOote [JI. 4]. B cury sTHx CooOparkeHul Weecoo6pa3Ho pas- 
_BHTb 3TH BOTIPOCHI. 

| Lilupoxo napecten [J]. 14, 15 m ap.] MeTog mpeoOpa3oBanna 
AMIVIMTYLHOH MOsyAAUHH B dasoByio. B OAHOM BapHaHTe 9TOFO 
MeTOMa /IBa HalpsxKeHHA HeCylieH YacTOTHI, CABHHyTbIe NO daze 
Ha 90° H HMerOllMe B HauaJIbHbili MOMeHT BeH4HHbI SAg H SBo 
(puc. 5), MpOTHBOTAKTHO MOAYyJHpyIOTCA Ha aMIWVIMTyaAe, Oaro- 


| 





g" Bp B’ Bm 


Puc. 5 Puc. 6 


hapa uemMy pe3yJIbTHpylollHl BeKTop SO noBopauHBaeTcA Ha rol 
©, nepexoaa B nosoxweHHe OO’ nan OO” {JI. 16]. B apyrom sa- 
pHaHTe BeKTOP HanpsaxKeHuA Hecyuleh uacrotht (SO ua puc. 5) 
CKJaAbIBaeTCA C MOAYJIAWHOHHbIM BeKTOpom (OO’ unu-OO”), no- 
JIYUCHHBIM C NOMOUIbIO aszoBpallaTesin WH OamanHcHoro MOJLYJIA- 
TOpa. OCHOBHbIM HeJOCTaTKOM 9THX METOJOB ABJIAETCH UX OTHO- 
CHT@JIbHaA CJIOMHKHOCTH (Tpe6yeTCA HECKOVIbKO JIaMIT) H OrpanHuel- 
Hblf MAKCHMadIbHbIH HH@KC MOjyanuHH (+45°). | 

HekotTopoe ynpouleHHe MOxkKeT ObITb JOCTHIHYTO, eCJIM BEKTOD ! 
Hecylulelt yactoTbi SA (puc. 6) cKslaqbIBaTb c BeKTopom AO, caBH- 
HYTbIM 110 dase oTHOCUHTeIbHO SA Ha yroul & H MOMYJMPyeMbIM 
MO AMIWIMTYLe OTHOCHTeIbHO cpemHel BesMunHb! AO. Mamenenne 
BeJIMUHHBI BeKTOpa AO (namipuMmep, oo BeanunHE! AO’ usu AQ’’) 
BbIZbIBAeT COOTBETCTBYIOWHM MOBOPOT pe3V/IbTHpPyloulero BeKTOPA 
SO no tase. Takum o6pa30M, B aHHOM Cilyyae TpeOyeTCA JIMWb 
OMMH AMIMIHMTYAHbUT MOAYJIATOP, B KayeCTBe KOTOPOrO MOXKET ObITb 
HCNOMb30BaH, B YaCTHOCTH, KpHCTasiMuecKHH Avoa. Bpl6upan 
yrom % 6oubuie 135°, mMomwKHO OGeCMeYHTh (has0BylO MOJLY/IALHIO 
B mpefesax Gomee 45°. 

Han6ouiee IpHeMJIeMble C MpaKkTHYeCKOH TOUKH 3PeHHA CXeMLl 
‘(bagoporo MOAysATopa MpuBezeHb! Ha pc. 7 H 8. 
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B cxeme puc. 7, @ HeMOLyupyemMoe HanpsaxKeHHe (BeKTop SA 
Ha puc. 6) uepes emKocTb Cy HemocpexcTBeHHO MpmacTcA Ha Ha- 
rpy3ouHbi KoHTyp LC, a moazyaupyemoe (Bextop AO ua pic. 6) 
nmpeTepnespaer (ba3opbii caBur B wenouke C,,C,z, Re nopsaka 45° 
HM (a3opbli caBur Ha 180° B namne. Ilapametppt Co, Co, Cg, Rg - 


HU Ap. BbIG 
a Ha pHc 
Cag (PHC. 


HpaloTcan Tak, YTOOb! CyMMAPHbIN asoBblli cABur (yroul 
. 6) Obln nopsnka 135°. Batusuue npoxonHolt emMKOCTH 
7, @) AO HEKOTOPOH cTeneHH MOMKeT ObITb KOMMeHCHPO- 


BaHO H3MeHeHHeM ToBopoTa (pa3bl B WenouKe C\, Cy, Rg, oHaKO 
Ha BeCbMa BbICOKHX HECYIMHX YaCTOTax BCe Ke iwWeslecoo6pa3Ho 
MIPHMeHHTb TeHTOA C MaJIOH EMKOCTHIO Cag HJH TDHOA C 3a3eMJICH- 
HOH ceTKOH (puc. 7, 6). 


AP erate tes 





Puc. 9 


Aa MOLyAAun yO6HO TakxKe UCNOJIb3OBaTb AHO (pxc. 8), 
yroul OTCEYKH TOKA Yepe3 KOTOPHIM, T. €. MOAYJIAWAA TOKA BbICOKOM 


YACTOTHI, 


H3MCHHACTCH NYTEM H3MeCHEHHH HaNpAMKECHHA Ha aeuole 


AHOMa C MOMOUbIO JIaMMbI, pa6oTalolieH B ITOM CJTyUae B K-acce 
«A». ConpotTuBsieHHe Re, C MOMOULbIO KOTOPOrO co3sxaeTCA saru- 
parolee HalipHKeHHe Ha AvOMe, BLIOMPaeTCH TAaKHM, UTOObI B pe- 
KHMe HECYLeH YaCTOTb! TOK NepBOH TaPMOHHKH Ype3s AHO; CO- 
CTaBJIAJ] NOJIOBHHY MA@KCHMa@JIbHOrO, HMeOLWero MeCTO IPH oTMep- 
TOM TIOJIHOCTbIO AHOAe. B oTumune OT cCxem puc. 7, cxeMa puc. 8 
oG6ecneunBaeT MOMHYIO pa3BH3Ky aHOXHOH HM KaTORHOH weneli 


JIaMITIBI. 


YpewuuBad B cxeme puce. 8 unCHO AHOMOB, NOAKTOUaeMbIX 
K Pa30BpalllaiOllHM WeMOUKaM, MOMKHO COOTBETCTBEHHO YBeJIMYHTb 


AC BHaAlHto 


(asp. [[punuun nostyuenunA OoubWHX AeBHaLMH (basbl 


PaCCMOTPHM, Ha TIpHMepe CXeMbI, HCMOJb3yIOLWeH YeTbIpPexPpasnoe 


HalipsKeH 


We BbICOKOH YacTOTbI (puc. 9). 


Pasoppaulatetb Rg, Cy, Re», Cog NO3BOUIHET, KAK H3BECTHO, 


noJIYYHTb 


yeTbIpexta3Hoe HanpsxeHHe (pyc. 10,a). Hanpsxe- 


HHA, 3amhpaloulve AHOAbI, NOMOOPAHbl C MOMOLIbIO COMPOTHRAeHHI 


R,;—Rs Ta 


K, YTO NO Mepe MOBBINCHHA HallPHRKCHHA Ha KaTo,le 
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aMMbl MocaweqoBaTeAbHO OTNMpaioTcs ANOAD OTD, no D.. Tipu 
MaJIOM TIOCTOAHHOM HalpaAKeCHHH Ha KaTOfe JlaMMbl BCe AOA! 
3anepTbl H TOK BbICOKOH YaCTOTb!, NOMaTalolwluh B KATOAHY1O Lellb 


JHIUb yepe3 ABa conpoTuBeHHn 2R, xapakTepH3yeTCH BEKTOPOM 
OP, (puc. 10, 6). 





4 


cit 
| 
24 


C 
Puc.. 10 


C  fOBbIIeHHeM HanpAxKeHHA Ha KaTOe MOcTeneHHO OTNH- 
paetcs zHuon D, u B KaTOAHON WEMNH TIOABJIACTCA HOBbIit TOK BbICO- 
KOH aCTOTbI, XapakTepH3yemMbld BeKTopom OC’. Bextop OC’, 
CKJlabIBanCb C BEKTOPOM OP), aeT pe3y/ibTupyloulMi BeKTop OP» 
CO CABHYOM (a3bl, paBHbImM © (puc. 10,6). B ToT Moment, Kora. 
muon D, oTonpetca MOJIHOCTbIO, pe3y.1bTHPyIOWWH BeKTOP 6yeT 
B nosoaKeHHH OP3, CHMM@€TPHUHOM HavaJIbHOMy MowoKeHHIO OP, 
OTHOCHTE/IbHO BeKTOpAa OB. 

TIpH WasbHelWeM NOBbILICHHH HanpsxKeHKA Ha KaTONe JlaMMbl 
oTnupaetca muog Dy u avasJIOrH4HbIM O6pa30M (ba30BbIH CABUT 
yBevIHUHBaeTcn elle Ha 90° HT. a. Kak abl AHO NO3BOUIAeT yBe- 
AMUATD Pa3zoBbl4 cABur Ha 90°, Tak 4TO exeMa puc. 9 MO3sBOuIAeT 
NONYYHTh DeEBHAalHlo (:pa3bi 450° (-—-225").! 


| 3ametuM, 'to d@asuTpou f[VI. 6, 7], npeactaBssAtouwnh co6on BecbMa C/1OxK- 
MBIA BakyYMHbI mpHOop, Tpe6yioulWi TakKe NMTAHHA’ MHOrOda3sHbIM Halipst- 
KCHHEM BbICOKOH -“aCTOTHI, NOSBOIAET BGECHesnTD (pazopbili CAB AMLb OKOIO 
180°. 
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B pexuMe OTCYTCTBHA MORYJAIMWH HavantbHOe cMelleHHe 
KATOa JI€MIIbl JOJ2KHO ObITb BbIOPAHO, O4UeBUAHO, TAK, 4TOOHI 
muosn D,, Dy 6t1au oTnepTe: aiozb D,, D,— 3aneptbl a AnOg 
D,— otnepT HanojoBHHy.? 

IIpu mMpoeKTHpOBaHHH CXeMbI PHC. 9 CMeLyeT UMETb B BHJLy CuJle- 
nmyroulee. JIA toro 4uToObI conpoTHBvieHHaA R B Mpouecce MOAYyJA- 
WHH He H3MeHAJIM CYWIeECTBeEHHO MapaMeTpoB (baso0vpaulaTeA H 
TOKH B WenAX AHOLOB HE BJIMAJH ApPyr Wa Apyra, STH COMPOTHBJIC- 
HHS KeNATCIbHO BbIONHPaTb 3HAUHTeJbHO GoubUINMH, Vem = Ry, H- 
Rg. C APyroh CTOPOHbI, BXOMHOe COMPOTHBJIEHHE .laMMbl, paBHoe 
MPHMepHO BCJIHYHHE, OOPaTHOH Ce KPYTH3HE, AMKCIATCIbHO HMETb 
3HAYHTeJIbHO MeHDbIe, yem R. 

MoxHo MmpoBecTH aHaJIOrHUHOe PaCCMOTPeHHe JIS CXEMbI, HC- 
MOJIb3yIOLUeH TpexiasHoe HanpsaxKeHve (T. €. Korga BMeCTO 4e- 
ThIDeX BeEKTOPOB Ha puc. 10, a B3ATO TPH BeEKTOPa CO CABHTOM (a3 
120°). B arom céyuae KaxKAbIN WHOA OyAeT yBeJMYHBATL eBHa- 
UHIO (pa3bi He Ha 90°, a Ha 120°, HO MOAYJAWUA OyfeT C NeCKCAbKO 
6O/IbIUHMH HeJIMHeEHHbIMH MCKaxKeHHAMH. Hao6opoT, nsaTutp: 3Han 
cucTeMa OGeCneuHT M@HbUIve HeJIMHeMHbIe HCKAKeHHA, HO Jc BHa- 
WHA (asbi Ha WHOA YMeHbUIMTCA JO 72°, HT. Th. 


‘ 


6. IIpumMepbi MpoekTHpOBaHHA CxeM AJA padvoneperayn 
TeJIEBH3HOHHOrO CHrHaJa C NOMOLIbIO YacTOTHOH 
HM (a30BOH MOLYAAWHH 


‘ Jina ppi6opa Bua MOAyAAWMH (YaCTOTHON HH (a3z0BOli) cule- 
yet y¥ecTb, YTO, KaK yKe 6blvIO MOKa3aHO B Maparpade 9, ()a30- 
Bash W YaCTOTHAA MOAYJIAUHH B MpaKTHYeCKHX YCJIOBHAX HO OTHO- 
IN€HHIO K 9cp(eKTHBHOMY 3HaYeHHIO HanpsAxKeHHA MOMex oO6ccrie- 
UHBaeT TIPHMePHO OJHHAKOBYIO MOMEXOYCTOHYUMBOCTb, XOTSH TIPH 
YaCTOTHOH MOY/JAUHH 3HAHTeIbHO Cilabee BbIPaXKeHbl NOMECXH 
HaH6o/lee HHSKHX YACTOT, Ha KOTOPbIX HHA@KC MOJYAAUHH Noles 
HOrO CHrHaJla BECbMa BeJIHK. 

Tem He MeHee, coracHo dopmyvle (23), BbIOHpan MOCTaTOUHO 
6oONbIOH HHAeKc MOLyAAUHH (9), MONO O6ecneuHTh HeEOOxXOAH- 
MBI BbIHTPbILE NOMeXOYCTOMYMBOCTH B CpaBHEHHH C aMILIHTYAHOH 
MOMYAAMLHEH (Jou). 7 

[sit TipakTHKW CYULECTBEHHO TO, YTO MPH WaCTOTHOH MO.iyJA- 
UHH BOSOYAMTeb NMepesaTuHKa SHAYHTeJIbHO COMKHee, YEM MPH 
(basoBoli, B TO BPEMA Kak MpHeEMHOe YCTPOHKCTBO UpH (pasozon MO- 


2 C TOUKH 3PeHHA YMeHbINeCHHA HCIHHEHHBIX HCKAKENNH UP MOAYIALHH, 
HenecooOpa3Ho BbIOpaTb 3alNvpawline HanpAKeHMA Ha AWOMAX TAK, uTOOBI 
pa6oune yuacTKH AHOOB YaCTHUHO MepeKpbIBaJINCb, T. €. HAaNpHMep ANOA Ds 
HauMHan Obl OTMMPaTbCA HECKOJIbKO PaHbllle, YEM OKOHUATCIBHO OTONpeTCH 
AKO D,. 
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AYAAUMH HECKOJIBKO COKE, TAK KaK Tpe6yeTca NONOAHHTeAbHOe 
YCHJI€CHHE BUACOCHTHaJIa Nocwe YacToTHOrO AMCKPHMHHarTopa. 
M3 sToro cvlexyet, uto cbazopant MOLY/AUHA HaHOouee mpHem- 
JI€Ma B TEX CAY4AAX, KOPa MePeATYNK NOMKEH ObITb NPOCTbIM 

NOPTATHBHBIM, 4 MIPHEMHHK MOMKHO HECKOJIbKO yCJIO%KHUTD. 

UacrotHad MOAYJAUNA pallMOHasbHa JIMIb TOoraa, Kora CxemMy 
MOAYAAUHH B MepedaTUnKe AONYCTHMO 3HAYHTENbDHO YCJIOZKHUTH, 
HeCKOIbKO YIPOCTHB TIPHCMHHK, 4TO MOKET ObITh Uewecoobpa3Ho 
B TeX CAYUaAX, CCH K TPHCMHHKY NPeCMbABJIAIOTCA BeECbMa dKeCT- 
KHe TpeOoBaHua Mo ra6apHtaM WIM eC OANH nepelaTuvk oOc/y- 
*AUBACT MHOFO TIPHEMHHKOB, KOTOPbI€ JO/KHbI ObITh MOPTATHBHbI 
H MpOcrobl. . 

MoxnHo tpeaqnowaratb, uTo B OOJIbUIHHCTBe CuyyaeB (ba3z0BaK 
MOAYJIAUMA Ooee MpHemsiemMa c 3KOHOMHMYeCKO TOUKH 3PeHUA, 

JList WunOCTpalun cKa3aHHoro paccMOTpyuM MpuMeHeHHe O6OnX 
BHNOB MOJYJIALLMH B KOHKPeTHOM Culyuac. 

/ B kayecTBe HCXOMHDIX JaHHbIX Js IIPOCKTHPOBaHHA NPHMeM 
CIELYIOWLECe: » 
a) HeCylilad uacToTa Ha BbIXOne nepexatuuka f = 400 meen: 
6) nooca nponycKaHHa nepegaTunka uw MpHemMHuKa A fn = 
== 24 me2y; | 
B) CIe€KTPp MOAYJIMpyIOlWwMx yacTOT OT Fyyy,= 50 24 20 
mane = 6 Me2y. - 

Kpome Toro, 6y2eM C4HTaTb, ¥TO HaHOovIee BbICOKOUACTOTHHIC 
KOMNOHCHTbI MOLYJIMPYWOLWero CHrHasla BbIPaKeHbl CaGee OcTaMb- 
HbIX, d NOSTOMY Ha HaMBbICIUeH YaCTOTe MOMYJIAWMH ypOBeHb HX 
HE MIpe€BblllaeT yPOBHA, COOTBeTCTBYIOWerO 50% -Hol rity6HHe. Mo- 
ny aswun.! 

PaccmoTpHM BHauaJie, Kak 6oviee MpOcTOH, BapWaHT CXeMbI 
¢ masoBol MomyaAAWHeH. 

Mcxomnyto Hecyllyto uactoty fo B COOTBeETCTBUN C (1) wWesteco- 
oOpa3Ho NpHHATS nopaAKa 10F wane. YAOOHO MpHHAT. fat =A = 
= 66,6 (6) meeu, c Tem 4TOGHI, NPHMeHAA ONHWH KaCKa YABOCHHA 
H OMMH KaCKajl yTpoeHHs YacToOTDl MOYAHPOBaHHbIxX KOWIeOaHHH, 
AOBECTH 3aTCM HECYLLYIO “aCTOTY O HYXHOrO 3HayeHHA 
(400 meeu). 

Han6oulee npvemsiemol cxemof MomyuJstopa, no3sBo7soledi 
HCIOVIb30BaTb TPHO B KaYeCTBE MOAYJATOPHONM wiaMMbl, ABIAeTCA 
cxeMa puc. 7. CBa3b aHO_HOH HW KaTOAHON uenei 9sToll mamnbl 
C MPCAbLAYINHM KaCKaOM yROOHO OCYULECTBHTb Tak, KaK yKa3aHo 





| TIpH MoayAauMH 3BYKOBBIM CHrHanoM, o61azatolkHM atanoruuHp™ 
CROHCTBOM, 3THM MOMb3YIOTCA AIA MOBBILGeHHS NOMeEXOYCTOHUHBOCTH TyTeM 
HCKYCCTBEHHOTO NOMb€Ma BEPXHHX “aCTOT MPH MOAYIALAH («npHM@asncay) 
C COOTBETCTBYIOILMM OCaGeHHeM STHX “ACTOT Ha MpHeMHOl cTopone («4e9M- 
dasncom»). Bo 
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Ha pue. 11. Pa30Bbli clBuT MeXxKAY HAaNpAKeHHAMH, NOLAaBaeMbIMH 
B KaTOAHY!IO H @HOAHY!IO Wen, WeJlecooOpa3sHo BbIOPaTb PaBHbIM 
150° (yrom a Ha puc. 6). ipa sTOM MO>KHO NO.1YIHTh LeBHaLLHIO 
(pa3bl (%), KaK 39TO BHAHO u3 puc. 6, B Npegenax +60°, T. e. Ho- 
paika OAHOrO paanana. TlomyyeHue GOoee 3HAUHTeJIbHbIX LeBHa- 
(WMH (ba3bl CBASAHO C OOJIbUIHM HapacTaHHeM H@JIMHEHHbIX HCKa- 
KCHHH, MOCKOJIbKY 3aBHCHMOCTb (ba3z0B0ro CABHTa @ OT MOYJIH- 
pyioulero HampaxeHua (BekTOop AO na puc. 6) craHOBHTCA pe3Ko 


on ee 





HeJIMHeHHOH. Kpome Toro, CYIIeCTBeEHHO YMeHbIIaeTCA BbIXOTHOe 
HarlpAKeHne MPH OTCYTCTBHY MOsLyYIAUNH (BeKTOp SO Ha puc. 6). 
AstTotpaHcdopMaTopuan CBH3b C KaTOAHOH uembio Jf, MoKa3aH- 
Hav Ha pue. 11, o6ecneunBaer caBur da3 B 180°. Jlan nomyueuua 
Tpe6yemoro dba3o0poro cABura B 150° HeOOxOAUMO, UTOObI Pa3sHOCTb 
(basoBbIx cyBHroB B LenouKaxC, Ry u Ca Ze (rae Ze o—3KBUBA- 
ACHTHOE COMPOTHBJeHHe KOHTYpa LoCo) coctaBJAaa Obl 30°. O6bu- 
HO HanpsKeHHe U, Ha konType L,C; 3HauuTebHO OONbWe Haripsi- 
*eHunA Uy Ha KoHType LoCo. B 3TOM cyJlyyae CONpoTHBJeHue 
CMKOCTH Cy Ha HeCYlIeH YaCTOTe 3HAYHTeEJIbHO MeHbUIe 9KBHBA- 
JIGHTHOFO . CONPOTHB.CHHA KOHTypa LoCo, KOTOpOe Np 3TOM 
AKTHBHO MW paBHo Re». Pa3z0Bblfi caBur B Wem Ca Re yB 3TOM CJY- 
yae 61H30K K 90°, creqOBaTeIDHO, PasoBHi caBur B uenu C;, Ry 





OJKEH ObITb TOpAKa 60°, T. e. Ha HeCylleH YaCTOTE — a =9R.. 

' K ' 
roe A,’ — compotussienue Ry, WYHTHPOBaHHOe BXOAHbIM comIpo- 
THBMeHHeEM JiaMMbl. [lockoJibky noceaqHee NPH MOAYJALHH H3Me- 
HACTCH, TO, UTOObI H36eKATb BJHAHHA ITOTO H3MCHEHUA, LWes1eCo- 
o6pa3sHo Bbl6patb Ry MOCTaTOUHO MavJIbIM, MpakTHYeCKH — He- | 
CKOJIbKO JECATKOB OMOB, - , 


‘ 
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Tlockouipky HcxomHasA Hecyillan yactota fo (66,6 m2ey) nommKua 
ObITh YMHOKeHa B 6 pas AIA MOsyyeHHA BHIXOAHOH YacToTH f 
(400 #2ey), TO HW. MaKCuMaJIbHbIii MHAeKC MOAYJIALMH Ha yactoTe f 
PospacteT BO pa3, T. €. CTaHeT paBHbIM 6 PaduaH AAA BCeX MOLY- 
IHPYIOWWMX YacToT F (mpamaa ka wa puc. 12). Taxkomy uugexcy 
MOAYJISILHH COOTBETCTByeT JeBHalua YactoTD!l Af=oF, anHelino 
BO3paCTalolllanA C yBedM4YeHHeM F wu gocTHratollad 36 Meey mpH 
F == 6 meey (ipamMas oa Ha puc. 12). 





Puc. 12 


MakcuMaJIbHO MONYCTHMaA AeBMalMA YaCTOTb! orpannyena 
NOJIOBHHOH WHPHHbI MOJIOCbI MpOlyckaHHHA NepemaTunKa U TIpHeM- 
HHKa, T. @. B J@HHOM C/ly4ae OHA 2OAKHA ObITh He Oosmee Af = 
AS. 24 meey 
a 
M@KCHM@JIbHO JONYCTHMbIM HHAeKC MOJYJIALUH 9 Cc yBeMYeHHeM 
MOAYJIMpyrouleH uactoTbl F OJMKeH MOHOTOHHO YMeHbIaTbCA oO 
2 Ha yactote 6 mzey (KpuBaa kc). Kak oropopeHo B HCXOMHDbIX 
JaHHbIX AJA MPOCKTHPOBaHHA, Ha YacToTaXx, ONH3KHX K Fyane= 
=6§ M224, BO3MOMHAA Miy6vHa “MOJYyJIALMM He MpeBbliuaer 50% 
MaKCHUMaJIbHOH. T]osTOMy Cc MOMOULbIO KOppeKTHPYyIOWINX wWenel#i 
y Xapaktepuctukn 9? = ¢(F) moxker 6bITb OCYLIeCTBeH Clam Ha - 
qactoTe Fyaxe = 6 M2ey He NO BeJIMYMHb! 9 = 2, a Wo o=4, T. €. 
XaPaKTePHCTHKA JOJKHA HMeTb «3aBaJl> MpPpHMepHO Ha 3 OO Ha 
yacrote /=6 mzey (KpuHBan kb Ha puc. 12). Sto Mower 6biTb 
AOCTHTHYTO TlyYTeEM BBeACHHA B CeTOUHYIO Web MOAYAATOPHOH 
NaMMbl yeouKH RC (cm. puc. f1), | 
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Hasuune emKoctu C BeaAHYHHOH B HECKOJIbKO Te€CATKOB MHKO- 
(bapa %KeaTeIbHO TakoKe C TOYUKH 3PeHHS YCTOHYABOH padoTol 
3TOH JIaMMb! Kak YCHJIHTCJIA BbICOKOM UaCTOTbI C 3a3eMJICHHOW CeT- 
Kow. B kayecTBe conpoTuBsieHiaA R MOKET ObITb, OYCBHAHO, HC- 
MlOJIb3OBaHO BbIXOJHOe CONPOTHBJeHHe UpeswecTByloulell Liery 
MOAYJHpyloulero CHrHaJia. CKeleTHan CxeMa NepesaTunka B Ie- 
JOM MpHBezeHa Ha puce. 13. Yuurpipaa, 4ToO Pa3soBblh MOAy.IANTOP 












ba306 oI PYM HOMCUTEND 
modynamop yacmomel 
6 6 pas 









Bo x00 8.4. 
(fF =400m2eu) 


~ 


A 


f= 66,5X6)mae 


B.x08 modynupyrnuezo 
~ CURHANR - 


Puc, 13 


? 


(pac. 11) BecbMa MpocT, 9Ta CxeMa He C/IOMKHEe, YEM COOTBET- 
CTBYIOWaad CX€Ma C aMILIMTyAHOH Mosyjnunel.' B To xe Bpemst 
B COOTBETCTBHH c KpHBOH kb (puc. 12) tha3s0Bad MOAYASUNA TPH 
DABHBIX MOLJHOCTAX HeCyluel GacTOTb! OOecneunBaet B 4—O6 pa3 
6O./IbLUIyIO MOMEXOYCTOMUMBOCTH. | 

Ecaw yuecTb, ITO Np PasOBOH MOMYAAWHH MOLLHOCTb Ha BBI- 
Xone nepeqaTunka MomweT ObITb CeJIaHa B 4 pasa Coble cpémHeH 
MOULHOCTH pW aMIVINTYAHOH CeTOYHOH MOAYALAH, TO BbIMrpbILil 
_momexoycToHyunsoctu coctaBuT oT 16 go 24. | 
TIpwem CHrHa.l0oB MOKET ObITb OCYIIECTBJICH C MOMOLLbIO COOT- 
BeETCTBYIOWWerO NPHEMHHKa C YaCTOTHbIM AMCKpHMMHaTopoM. Tipu 
9TOM AMIVIHTYAa Hapa xKeHHA Ha BbIXOAe AHCKPHMMLlaTOpa GyMer 
H3MCHATbCA B 3ABNCHMOCTH OT UaACTOTbI CHrHaJia B COOTBCTCTBHH 
c u3MeneHHem Af (kpuBan Ob Ha pwc. 12). Ecm Obl 3ABHCHMOCTD 
Af=f (F)onpenejasacb NpsaMot oa, TO Adin TOdYYeHHA PaBHO- 
MePHOH XapaKTePHCTHKM AOCTATOYHO ObI/I0 Obl NocAe VacTOTHOFO 
AMCKPHMMHaTOpa BKJNIOUAT MHTerpHpylolly!o wenouky (puc. 14). 
Ilocrosnaa Bpemenx ee R/C’ nouwKHd ObiTb BbIOpaHa Tak, UTOOHI 
Ha CaMOf HusKkoll uacToTe MosyIALHH Py = 50 24 BbINOJHAAOCE 


| Cxema pue. 1! MomeT ObITD HCNOb30BaHA AVIA AMIVINTYQHOK MOAYAS- 
UHH, ECAH yCTpauHtb emKocTb Ca. TIpH onpeaemeHHbIX YCNOBHAX AMHAUTYANO- 
MOAYAHPOBAHHble KOeCGaHHA MOryT ObITb YCHJIeHb] B YMHOMNTeAX WACTOTbI. 
Takum o6pa3om, puc. 13 mpeactaBnaeT co6oli cxemy nepegatunKka 1160 C aM- 
NHTYHHOH, H60 C Pasz0BOH MOAYAAUNeEH B 3AaBHCHMOCTH OT TOPO, BKOUCHA 
HH He BKqoveHa emKOocTbCq B CxeMe MOyATOpa (PHC. Ih). 


Zt 
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on | 
SRF rR K<1 (mpaxtnyecku o6bryHo zocTaTouHO 


MULH 


HePaBeHCTBO 


IIPHHATb Dees. CRT = 2-3). 

MctuHHas xapaktepuctuka (kpHBaa ob) B CPaBHeHHH Cc Hile- 
aJIbHOH (KPHBad O@) Ha BePpXHHX YaCTOTax OCNaG6/eHa 43-34 BRBe- 
RenuA ueroukn RC (cm. puc. 11 u 13). Tlostomy B npyemuom 


YCTpOHCTBe ROMKHA ObITb MpeAycMOTpenHa COOTBETCTBYIOUIaA 06- 


idl 





©) 
Om vacmomuHo2go ’ 


GuckpumuHamopa af K udeoycunumento 


Puc. 14 


4 


paTHant kKoppekuna. Taka KoppekIlMA gocTHTaeTcA BBeeHHeM 
emkoctu C” (puc. 14), matouteli c conpotusmennem R’ noctosu- 
Hyo Bpemenh R’C”, papnyio nocTosHHOH Bpemenu RC (puc. 11 
u 13). Hockoa»ky noctosHHas Bpemenu R’C’ paccuntana Ha 4a- 
cToTy Fu, == 50 ey, a noctosHHas Bpemenn RC” — ua "YaCTOTY 


: Cc’ 5 Me2y 

OKOJIO 5 Mz22lj, OTHOWIEHHE EMKOCTEH paBHo (Gn ey 10°. 

Ha yvactote Face == 6 Meey MeBualHA YaCTOTHI MaKCUMaJIbHA 
HM HampAKeHHe Ha BbIXOMe YaCTOTHOTO J UCKPHMHHATOpa MOMKeT 
MpakTHYeCKH MocTHraTb 2—4 e@. Ha stow yactote Kosdpuunent 
nepedauw Wenouku (puc. 14) npaxtuyecku. onpenenserca gennte- 
nem C’C’, tT. e. papen 10-5, uw nanpsaxenue Ha BbIXOme UacTOTHOTO 
AMCKPHMHHatTopa Ha 93ToH uyactotre'! MmomxeT coctTaBJATb 
(2—4) 10-5 6 = 20—40 mxe. | | 

ITpv crOJlb MaJIOM BXOZHOM ypoBHe BHAeoycHINTeJIA OT Hero 
TpeOyeTCa 3HauHTeAbHbI KOMPPUUHEHT yCHeHHA UH MOryT HMeTb 
3HaGeHHe BHYTPeHHHe WIyMbI BXOJHOTO KacKasla. B 3HaunTesAbHon 
CTEN€HH STOT HEMOCTATOK MOMKHO YCTPaHHTb, OCYULeECTBUB HHTerpH- 
POBaHHe CHrHaJla B AaHORHOH Wenu Bxo_HOro ycuautTeas. B 3Tom 
culy¥ae BeCb CHrHa C YaCTOTHOrO AMCKPHMHHAaTOpa Momaetcn Ha 
CeTKy BXOJHOFO KaCKasla BHACOYCHJIMTeA H COGOCTBEHHbIe IWyMbI 
JIAMMbE TpaKTHYeCKH He HMeIOT 3HayeHHA. 

[JocrosHHas Bpemenn R’C’ B cayyae cxembl puc. 15 paccun- 
ThIBAeTCA, KaK HW B CJly4ae CxempbI puc. 14, Ha 4acTtoTy Fyun= 50 ay, 


OueBHAHO, TaK ME H Ha OCTAAbHEIX MOJYJIMPYIOWHX YaCTOTAaX, TaK KaK 


NpH HainynM uenoyKH (puc. 14) aMnyityaHo-yacTOTHan xapakTepuctuKa 
paBHOMepua, 
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a R’C’ — Ha F = 5 meey. Emxoctb C’ 8 3Tom cutyyae MoxKeT 6bITS 
BbIOpaHa PaBHOH HeCKOJIbKHM TbICAYaM NMKOMapad, conpoTuBie- 
HHe R’ — HeCKOJIbKHM COTHAM KHJIOOMOB, HW KaCKafl MOXKET LaBaTb 
BECbMa OOJIbLIOH KOSDUUHEHT yCHWJIeHHA Ha 4YacToTe Fyyy, H3Me- 
PHIOLHWHCA MeCATKAMH HJIM COTHAMH. CooTBeTCTBeHHO YyPOBeHh 
CHrHaJia Ha Bxome CJleqyloulero KacKafa BHAeOYCHINTeJIA OyZeT 
H3M€PATbCH MHJIVJIMBOJIbTaMH. 





Om wacmomuHvee Ko Bmopomy xacrady 
. JucxpumuHamopa Bude OyCUunumenA 


Puc. 15 


JlaJibHelilllee yCOBepIeHCTBOBaHHe YCHJIHTeIA COCTOHT B TOM, 
4TO NOCTOHHHaA BpeMeHH R”’C’ Bpi6upaetTca “3 pacueta Ha HeKO- 
Topy!0 cpeszHIolo (Mexay 50 24 u 5 Meey) 4acToTy, H, OaromapsA 
BOSHHKAIOWIEMY H3ObITOUHOMY KOSMPHUHEHTY YCHJIEHHA Ha BBICO- 
KHX UaCTOTAX, NMOABJACTCH BO3MOXKHOCTH Cfle/laTb CJIeAyIOWHNn 
KaCKa, y3KONOJIOCHBIM, C OOJIBIUHM KOS@MHUWEHTOM YCHJICHHA 


—_ en One ° +3008 


4 Ko bxoby 3-20 


10 10 KaCKada 
9 YCUNCHUA 





Puce. 16 


Tipaxtnyeckan cxemMa mofOOHOrO ABYXKaCKaMHOrO yCHJIMTEJIA 
Ha MeHTOMAaX, MOSBOJINIOWLAA MOJIYYHTb Ha HaHOolee HHU3KHX 4a- 
cToTax KoadmuluenT ycuseHuA Gomee 100 Ha Kackaa, npHBeseHa 
Ha pue. 16'. BBemeHue Takoro yCHJIHTeJIA MO3BO/IAeT YaCTOTHY!O 


. | OuepHAHO, YTO BO3MOKHO Tak)Ke TpHMeHeHHe TPHOMOB, OANAKO YACIIO 
KaCKaJOB B 3TOM CJy4ae AOKHO OMTh yBeHYeHO TO Tpex—ueThIpex, 
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XAPaKTePUCTHKY MOJLYJIMPylOWlerO HanpsaxKeHHA, MMeIOLLyIO BUA 
KpHBOK Ob (puc. 12), BbIPOBHATb NoUTH Ha ypoBHe, 6./IN3KOM 
K MAKCHM@JIbHOMY, T. @. Ha TaKOM YPOBHe, KaKOH UMeJla 9Ta Xa- 
PaKTePpHCTHKAa, eCJIH Obl MPHMeHAMaCb He (bagoBan, a uacTOTHasI 
MOAYJAUMA. TakuM O6pa30m, ycoxKHeHHe MpHeMHoro ycrpolicrsa, 
CBAZAHHOe C MPHMeHeEHHeM (bas0BOH MO/YJIAWHH BMeCTO YacTOT-:: 
HOH, 3aKJHOUaeTCH BO BBCLCHHH JOMOJIHHTe/IbHOrO = ycHIMTeAA 
Bua, MOKa3saHHoro Ha puc. 16. 

B otsuune oT BapHalita c (basoBoli mogyasunell, Npw Hero- 
CPpCACTBEHHOM YaCTOTHOH MOYyIAltHH BO36YANTeb 4. M. KOJle6a- 
HHH TojlyuaeTCA BeCbMa CJIOXKHbIM. TlockobKy MA@KCHMaJIbHasi 
ACBHAUMA YaCTOTb! Ha BbIxoge nmepegatunka A fuace = 12 meen, 
a@ MHHMMaJIbHad MOAY/ANpyiollad yactota Fay == 50 24, TO Ma-— 
KCHM@JIbHbIH HHTCKC MOAYJAAUMH COCTABJIAeT 








DT sci 12 - 106 5 : 
Pmuaxe = F a aay) = 2,4 - 10° paduan.. (26) 


MUH ; 


Crovib OOOH HHJeKC MOAYAAUMH MOKeT O6bITb NosyyeH 
TIYTeM YMHOXKeHHA MOJYJIMPOBAHHOM HCXOAHOH Hecylulell “acTOTHT, 
KOTOPad JOJKHA ObITb BbIOPAaHa COOTBETCTBEHHO MOHWXKEHHON. 
Ha OTHOCHTe/IbHO HH3KHX HeCylHx YacToTax (0 | mzey) xopo- 
WHe Pe3ybTaTbl Waer cxeMa Ga30Boro MOAyJIATOpa, MpHBezeH- 
Has Ha puc. 9!', Kaabii AuO2.B STO Cxeme O6ecneyHBaeT ZeBHa- 
WHO a3bl, paBHylo 90°; ONTHMaJIbHOe YHCIO AHOMOB B Hel — Mo- 
paAaKa AeCCATH, MOCKOJIbKY IPH COKpaUleHHu 4NCJiIa AMOAOB, Hanpu- 
Mep AO NATH, MoTpe6yeTcA BBeAeHHe AOMOJHUTEJbHOFTO YABOeHHA 
YaCTOTHI (AIH YABOCHHA eBnallun cba3bl). Tipu stom coKkpaTutca 
MO/1OCa MOAYJIMPYIOUWMX YaCTOT AVIA 9TOFO MOAYysIATOpa. Yeesmnue- 
HHe *Ke 4YHCa ANOAOB AO 20, Matoulee 9KOHOMHIO Ha OHH YJBOH- 
T@JIb YACTOTbI, NPHBOAMT K CYIMeCTBEHHOMY YCJIOXKHEHHIO MOJy- 
JiaTopa HW ero perysuposkH. Mogyustop, BkatoyaiowmHnh 10 qzHosoB, 
NaeT DEBHAlutO (ba3sbl Oyane== +450° (+2,5 © paduan). Tlostomy 
cormacHo dopmyvie (4) ‘ceayIOWlMH aHaJIOrTHUHbIH (a3OBbIli MO- 
AYIATOP OJOKeH’ ObITh BKJHOUCH MOCJI€ YMHOXKeCHHA YaCTOTHI 
B 4HCJIO pa3 He GovIbllee, 4eM : 

MaKe f 20% 400 wzzy 








Ha 6o7ee BbICOKHX HeCylLHxX YacToTax (Mo 10 meey) cxeMa 
puc. 9 TakxKe MOxKeT ObITb NPHMeHeHa, OAHAKO HCNOMb3OBAHHe | 
B HeH 6ovlee 4 AHOJOB CBA3AHO C TEXHHYCCKHMH TPYAHOCTHAMH. 


| | TIpH ONTHMaJbHOM BbIGope conpoTHBeHHi R, — R; B sto cxeme Kosd- 
HIUNCHT HeTHHeMHbIX HCKAKeHHH Mpil pa3Hbix TMly6nHax MOMYJIAWHH He mpe- 
BhluaeT 5—7% (mpH H3MepeHHH ero C BHIXOJla YaCTOTHOTO AHCKPHMHHAaTOpa). 
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Hakoneu, cxembi puc. 7,6 4 prc. 11, nosBousioulne NoOwyuHTb 
HHMCKC MOMYJIAUHH NopsgKa -+|paduax, MoryT ObiTb NpHMeHeHDI 
Ha CaMbIX BbICOKHX uacToTaXx. Js 3STHX CX€M COOTBETCTBYIOLILHH 
KOIPMHUHEHT YMHOXKEeHHA OT MOAYJIATOPa AO MOAYJATOpa paBeH 


PaaK f 1 400 a 





hy = 


TlocKoJIbKy “1, HW My KpaTHbl TpeM, B KavecTBe YMHOMKHTEe; 
YACTOTbI, CTOAILMX MexKLy Pa3soBbiIMH MOAyATOpamu (puc. |—3), 
ielecoo6pa3HO MPHMeHHTb yTpouTewH yacToTEl. Ilo coo6paxe- 
HHAM, TIpHBeeHHbIM MPH O6OCHOBaHHH BapHaHTa C (ba3s0BOH MO- 
Ayasuueh (puc. 13), Hecyllylo “acToTy mocneqHero dasoBoro 


MOLyJATOpa yAOOHO BbI6paTb pasnoli —— = 66,67 mezey, T. @. 


—_ 


Hocle MOAYIATOPa NPHMCHHTb yMHOXKeHUe YacToTH B 6 pas. Cue- 
lOBaTeIbHO, OOWIMH KOIpMuUMeHT YMHOMKeHHA YaCTOTHI OyzeT 
HMeTb BHAA 


N=2-3". | (29) 


TlockoObKY MAKCHMaJIbHbIN HHAEKC MOAYJIAWHH Ha BbIxXOse Me- 
‘penatuuka (26) paBeH Paaxc= 2,4+ 10° paduan, a a30Bblli Mo- 
AyAATOp, paOoTawulwit Ha WcxoOsHOH (Camo HH3KOi) Hecyulef 
| yacToTe, MOKET LaTb HHACKC MOAYJISUMH, paBHblli 2,97 paduan, 
MHHHMasJibHoe 3Ha4eHHe 


9,4 - 10° 


Pe ee Va. 
S55 a3- 10%, 


IN iia = 


[Ipu m=9 Bs cdopmyvie (29) nomyyaem MocTaTOUHOe 3HAYeHHE 
N = 39 366. Orcioqa AVIA HCXOZHOM HeCylWeH YaCTOTbI HMeeM: 


_ f 400 mezy 
fo=47 = 30 365 ~10,161 KW. 


MakcuMaJbHbllt HHAeKC MOJYJIALHA Ha 9TOM YacToTe 





A fo q Af 1 12 mzey 
po= Ph 


Pomake = FF = BF 50 24 400 w22y 


ALLE MUA 


10161 2y-~6,1 paduan, 


T. €. NepBbii PasoBblH MOLYJIATOP AOJMKEH COAepKaTb 8 ANOOB, 
o6ecneynBaloluux WeBHalnio (pa3bl 27 == 6,28 paduan. 

Tlocsie yMHO%KeHHA YacToTH! B 27 pas (prc. 17), T. e. Ha 4a- 
cTote f= 274 Key, MouDKeH ObITb BBEeH BTOPOH (Pa30BbIH MO- 
fysstop THMa, NoKa3aHHoro Ha puc. 9. Hesnauua a3bl AIA Hero 
cormacHo (bopmyie (27) ovDKHa COCTaBAATb 2,07, T. €. 9TOT. 


31 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


MOAYATOP DOuKeH comepxaTb 10 a”uogos. Mocae ymuoxenns BbI- 
XOMHOH YAaCTOTbI ITOFO MOAYJATOPa MOXKET ObITb IIPHMe@HeH aHa- 
JIOPHYHBIH Ma3OBbIN MOAYAATOP, HO C MaJIbIM UHCJIOM THOOB. 
I]pHHuMad YNCO AHOAOB paBHbIM YeTbIpeM, NOJYYHM M&@KCHMaJb- 
Hy!0 HeBvaluiO a3bl, paByylo =, 7. e. B 2,5 pa3a MeHbille, 4eM 
Tpe6yeman no dopmyste (27), nostomy moxeT 6bITb lpHMeHeH 
KOIPPUUMEHT YMHOXKeHHA, paBHbili 9 (BMecTO 27) W HeCyllaa ya- 
CTOTA JIA MA@HHOTO MOAYJIATOPa COCTABJIAeT 


Jo= 274-9 Key=2,466 M22eu., 


B faJibHeiWemM AOU KH! ObITh MPHMeHeHI eLle TPH MOsYJIA- 
TOpa MO CXeMe, MOKa3aHHOH Ha puc. 7,6 (uu puc. 11), nepeg 


KaKAbIM “H3 KOTOPbIX COriacHo MopMyvie (28) AouKeH ObITb Mmpe- 
AYCMOTP€H YTPOHTEJIb YACTOTHI. 


adanuud MHOWCUTEN §=Wmuroxcurens| WmaoxcuTen,  NunoowuTenb MHOWCUTEND 


Kbapuyeboi) | yacmomer yacmomel yacmome! | - yvacmomel 
ZENEDQATOD 


Roi LOOHOU 
YOCOM! | 1YCUNUTEND 
& 3 pasa MOUHOCTU 


f,=6667 | F=400 
meen Med, 
















yacmomol 
8G pa3 


Wen Ten 





Ub 


f= 


Modynupyowuee 
HOTYDRHCEHUE 


Puce. 17 


B wesiom cxeMa HMeeT BHA, NOKasaHHblii Ha puc. 17. K WHCJY 
H€EAOCTATKOB CJI@AYET OTHECTH e€ CJIOMKHOCTh (coriacHo puc. 17 
oOulee 4HC/IO KaCKaQOB He MeHee BOCeMHaaTH) u HeOOXoH- 
MOCTb BbIOOPa HH3KOH HCXOAHOH Hecyuleli uacrotu. Tlocennee 
NPHBOLMT KaK K 3aTPyYAHeEHHAM CO CraOHJM3aliMell yacToTH (He- 
OOXOAMMO NPHMCHATH HH3KOUACTOTHDIN KBapl Ha 10 Key usu 6o- 
JI@€ BbICOKOUACTOTHBIH KBapleBblii reHepaTop Cc JleHTeseM 4a- 
CTOTbI), TAK H K OMAaCHOCTH NOABJCHHA JONOHUTeIbHBIX Hanpa- 
*KeHHH MOMeX, OOYCJIOBJICHHbIX MPpOXOKMCHHEM HH3KOUACTOTHBIX 
HECyULMX Ha BbIXOA mepefqatuvka. Jia nmpegoTBpalleHua 9Toro 
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KOHTYPbl COOTBETCTBYIONIUX * YMHOKUTeeH YaCTOTHI AODKHBI 06- 
jlalaTb, Hapsay C HeOOxOAHMOH NOMOCOH MponycKaHuR, Mocta- 
TOUHLIMH QHJIbTPyIOULMMH cBOlcTBaMH. B cBa3H C STHM MOKET 
BOSHHKHYTb HEOOXOAHMMOCTbh NPHMECHHTb JABYXKOHTYPHbie aHOAHbIe 
Harpy3KH, «LIYHTbI». H «<pOOKH>, HaCTPOeHHbIe Ha BPeAHbIe KOM- 
IIOHEHTDI. 

Kak KOMMpoOMHCCHbIit BapHaHT Mexay cbasopol (puc. 13) u 
yacToTHOH (pvc. 17) MoayauMeH MOwKeT ObITb NIPHMeHeHa CXeMa 
C JBYMS-TpeMa (a30BbIMH MOy/IATOpaMH, paOoTalolliMu Ha 
HaH6ovlee BbICOKHX uacTOTax. TakKOMy BapHaHTy MpakTHYeCKH He 
CBOHCTBCHHbI MepedHCJICHHble BbILWe HeMOCTaTKH H YCJIOKHCHHA. 






























Jadarauud 
(xbapuebeii) 







YouAU MeN 
Mm OULHOCTU 


yoboumeNo 
Yacrmomel 


Daz0boru 
MOOYNAMODP 


dy=21pad 






Ympoumesnb\ 


ympoumen 
YACTIOME! 


yacmomol 









Mody nupyrouee 
HANPAHCEHUE 


Puc. 18 


Tak, Hanpumep, eCJIM OFpaHHYHTbCA ABYMs NPOCTeHINHMH MOjLy- 
JIATOPaMH THNMa, KaK Ha puc. 7,6 (an 11), To cxema MpHkiMaet 
BU, NOKasaHHbi Ha puc. 18. B cyiHoOCcTH OHa MpexcTaBiaet Cco- 
6ol HeCKOJIbKO OKOHEUHBIX KaCKafOB cxeMbI puc. 17 c 3amMeHON 
IpeAWeCTBYIOWHX KaCKaOB KBaplleBbIM reHepatopom. B cxeme 
puc. 17 3TH KacKafbl OO€CHEYHBAH WACTOTHYIO MOLY AAWHIO B TO- 
jloce uacrot oT 0,667 no 6 meey. Aaa caMOl HH3KOH MO/YJINpylo- 
mei uacrotn 0,667 m2zey Ha HeCyUle! yacTroTe 22,4 meet HHAeKC 
MOAY AWM MaKCHMaJieH WM CocTaBneT | paduaxr. Tlocne yMuo- 
XKCHHA UACTOTb! Ha BbIXOMe NepewaTYMKa HHAEKC MOMLYAAUHH YBC- 
jMunBaetca fo 18. CooTBeTCTBeHHO MOMeXOYCTOHYHBOCTh pasHo- 
nepewauH a nloMexa 3ToH uacToTb! (0,667 w2ey) B 18 pas 
BbIIUe, YeEM pH aMMIMTyAHOH MOAyssuMH. C NOKHAKeHHEM MOjLy- 
jMpylouieli UacTOTbI Oo cxeMe pH. 18 HHDeKC MOAYJIALMH OCTAacTCA 
HeEH3MeCHHbIM, a MO cxeMe puc. 17 HHAeKC MOAYJAWHH WH NOMCXO- 
YCTOHYHBOCTb OTHOCHTEJIbHO TMOMeCXH COOTBETCTBYIOWWeH YaCTOT! 
BO3pacTaioT, MOCTHraA corwacHo (26) Ha CaMOH HH3KOH YacroTe 
Faun == 50 ey Betmunup B 2,4-10° pas Goble, YeM NPH aMNIit- 
TYHHOW MOLYJIALAH. 

OjHaKO CTOJIb BbICOKYIO MOMEXOYCTOHYHBOCTb WIA HH3KOUa- 
CTOTHbIX KOMMOHeEHTOB IyMa cvlehyeT C¥MTAaTb H3/IMWHeH. Bpi- 
HIPpbill TOMEXOYCTOHUHBOCTH JIA 3THX KOMMOHEHTOB IiyMa 
B 18 pa3, HaBaemblli CxeMOH, NOKa3aHHOM Ha PHC. 18, cuenyeT, mo- 
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BAHMOMY, CUATaTh MOCTAaTOUHBIM. B 6onbueli actu cnektpa 
(or 667 Key qo 7 M224) O6e cxemb! (pune. 17 u pue. 18) oG6ecne- 
WHBAIOT OMHHAKOBYIO (YaCTOTHYIO) MOAYJIAUHIO HW JIMUb B 11% 
HOOCbI “acTOT (OT 50 e4 mo 667 Key) NoMexoycToi4uBocTh Nep- 
BOH CX€MbI BbIINe, YM BTOPOH. YYHTHIBAA 3TO, MOMYYHM MpaKkTH- 
ueCKH OTHHAKOBY!IO NOMeXOYCTOHYHBOCTh WIA OO@HX CXeM NO OT- 
HOWeCHHIO K 3PPeKTHBHOMY 3HaYeHHIO NOMeXH MO BCeMy CrekTpy 
(50 e4—6 Mzey). STO MO3BOAeT CUMTATb, YTO MpakTHYeCKH 
B OOJbUIMHCTBeE cayyaeB Govree Wesecoo6pa3Hbi MpOcTble CXeMHI, 
moKa3aHtible Ha puc. 18 uw 13, wem cxemMa, NoKa3aHHas Ha puc. 17. 


Sakslo“weHHe 


PesioMHpyf pe3yibTaTbl pacCCMOTpeHHA MeTOAOB “aCTOTHON 
MOAYJISILWHH, MpOBeAeCHHOrO B AaHHOH paboTe, MOXKHO OTMeTHTb 
cle MyIoulee. 

1. Tua ocyuiecTBJIeHHA YaCTOTHOH MOAYAAWHH TeeBH3HOHHbIM 
CHTHAaIOM H300Pa2xKeHHA BO3MOXKHO TIPHMeHATb (hasoBylo MOxy- 
JIAUHIO, JOMYCKaIOulyio HeMocpeACTBeHHy!O KBaplleBylO CTaOHIH- 
3auHlo HecyllleH (cpetHeH) uactToTpl. EnMHCTBeHHbIM MpakTHYeCKH 
HPHEMJIEMbIM B 39TOM CJIYUae ABIAeCTCA MeETOL Pa3sMesIeHHA CHeKTpa 
MOAYMpyrolulMx dactoT [JI. 10]. Tem He MeHee Bo36yQHTelb 4a- 
CTOTHOMOAYHPOBaHHbIX KOIeOaHHH (puc. 17) NOJIyuaeTCA OTHO- 
CHT@JIBHO CJIOMKHBIM. 

2. BecbMa flpocTbIMu cpeqcrBamu MOKET ObITb OCYIMECTBIEHA 
(pa30BaH HIM YACTOTHO-()a30BaA MOAYJIAWHA C MAKCHMAaJIbHbIM 
HH€KCOM MOXYJIAUHH (AIA HH3KHX MOJYJIMPYIOUHX YacTOT) No- 
paaka 6—18. Bos6ynutetu c Tako MogysauHeH (puc. 13 4 
puc. 18) mo c1oxXHOCTH SKBUBAJICEHTHbI BOZOYAUTeIAM C AMIMIHTYA- 
HOH MOYJIAUHeH, OAHAKO MOMeXO3alIMUIeHHOCTh pafHonepexayn 
NO a@ekTHBHOMY HaNpsAKeHHIO WYMOB MpaKTHYeCKH Takada xe, 
KaK H NpH YaCTOTHOM MOAYJALMH, T. €. B HECKOJbKO pa3 BbILLEe, 
4YeM TPH aMMVJIMTYLHOK, a MO HH3KOUACTOTHbIM KOMIMOHEHTaM LLy- 
MOB —B 4HCO pa3, PaBHOe MaKCHMaJIbHOMY HHAeKCy MOsyIA- 
Hu (6—18). IIpHemuoe ycrpolictso B WaHHOM culy"ae ycnomx- 
HAeTCH MPHOJIM3HTeIbHO Ha 2 peOCTAaTHbIX KaCKajla YCHJIeHUA Ha 
MeHTOWax WIM Ha 3-—-4 KaCKaga Ha TPHOMaX. 

3. [lockovlbKy MO NOMeXO3aLIHINeHHOCTH YaCTOTHaA HW YaCTOTHO- 
(basopand MOAYJIAUHA MpaKTHyeCKH SKBHBAJICHTHbI, HO B TMepBOM 
clydae CYULECTBEHHO yCJIOKHEHO Mepesaioljee yCTPOHCTBO, a BO 
BTOPOM — JIHIb HCSHAYHTeJIbHO TIPHeEMHOe, C/IeLyeT CYHTAaTb, 4TO 
B OOJIDINHHCTBE CJLydaeB NpodeccHOHaJIbHOH TeeBH3HOHHON CBA3H 
HanOovlee wWelecoo6pa3HO NPpHMeHATb YaCTOTHO- (a30Byto MOAY- 
nasiuio (pac. 13 u puc. 16). Tipumenenue uacroTHoi MomyJisunH 
(puc. 17) MookKeT HMETb TpaKTHYeCKHH CMBIC/ JIMIWb B TeX CJy- 
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uaax, KOrAa OMMH NepemaTuuK paOoTaeT Ha GoNbiwoe KOHUeECTBO 
NpHEMHHKOB, TpeOOBaHHA K CTOHMOCTH HJIH NOpTaTHBHOCTH KOTO- 
PbIX BECbMa BeJIHKH, TAK 4TO BBeAeHHE B HAX ABYX-Tpex peoctarT- 
HbIX KaCKaJOB YCHJICHHA HeEAONYCTHMO. | | 
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Karo. mexn. wayk H. H. TPAE3BHH 


METOH ONPENEJIEHHS HEJIA“HEMHOCTH PA3BEPTKH 
HEPEXAIOWUWWX TEJIEBASHOHHbIX CHCTEM 


B cratbe paccMOTpeH MeTOA onpeseseHHA HeIMHeHHOCTH pa3BepTKH ne- 
PeMaloulix TeCBH3HOHHbIX CHCTEM, MO3BOAIOUHH H3MepHTb KOsMHUHeHT He- 
JNHEHHOCTH € TOYHOCTbIO WO AOeH mpouenta. Metog ocnoBan na cpasueunu 
LAHTeJIbHOCTeH HMMYJIbCOB, NOJYYCHHBIX B Pe3YJIbTaTe MpOeKTUPOBAHHA ONTH- 
NecKOll pelieTKY Ha MOTOKATOA HAN MO3aHKYy NMepedawues TpyOKH. 


B mocientHee BpeMs NposABseTCA OobUIOe CTpeMJeHHe npH- 
MCHHTb TeJICBH3HOHHY!IO TEXHHKY B OOaCTH TOUHbIX H3MepeHHii. 
EcTecTBeHHO, TO Jif TOUWHBIX H3MepeHHii nepemaioulad uacTb 
TEJIEBH3HOHHOHM CHCTeMbI AOJDKHa O6J140aTb BECbMa K@4eCTBeHHOII 
Pa3BeEPTKOH, JIMHEHHOCTb KOTOPOH AOJIKHA ObITb BbITIOIHeHa 

_C OO/bUIOH CTeMeHbIO TOYHOCTH. O/HaKO CO32aTb KaueCTBeHHyI0 
Pa3sBepTKy MPH OTCYTCTBHM MeTOa, MO3BO/IAIOLIerO C ROCTaTOUHOH 
TOUHOCTbIO OLLCHHTb €€, HEBO3MOMKHO. 

Kak H3BeCTHO, CyLlecTByIOUlMe B HACTOALUee BPe€MA MeTODI 
OHPeAeJIEHHA HEJIMHEHHOCTH Pa3BePTKH TeJICBH3HOHHbIX fepeato- 
IHX CHCTeM BeCbMa rpyObl. [Ipaxruyecku TouHOCcTb B slyuleM 
clyuae He mpesocxoauT 10O—15%. Huoxe npuBemen mMeTOod, 03B0- 
JIMOULMH OMPeAeJIHTb HeJIMHCHHOCTb pa3BepTKM fHepemaloulelt cu- 
CTEMbI C TOUHOCTbIO LO RECATHIX ROeH mpouenta. CyulHocTb Me- 
TOMA 3aKJOUaeTCA B CJIELYIOWEM. 

Ha dorokaToq WIM MO3avKy Mepesaioulelt TeseBH3HOHHON 
TpyOKH MpoekTupyetcnh U3s06parxKeHue pellleTKH, cocTosIlel 3 
TEMHbIX H CBETJIBIX MOOC paBHOH WupuHbl. Lupuva nomoc q01%KHA 
COOTBCTCTBOBaTb TIPHBeAeHHOH HH2%Ke pacueTHOH BesHUHMHe. Tlo- 
HATHO, UTO BHAeOCHrHad OyAeT HMeETb BUA MPAMOYIOJIbHbIX HM- 
NYJIbCOB, WaCTOTAa KOTOPbIX COOTBETCTBYe€T UACTOTe CJIeEOBAaHHA 

i mosoc peieTKu. JINTeAbHOCTH Ke STAX HMIIYJIbCOB, HECMOTPH Ha 
CTporoe PaBEHCTBO MOJIOC, OKaMKYTCA Pa3JIMYHbIMH B CHJly HepaB- 
HOMePHOH CKOPOCTH ABHKeHHA KOMMYTHPYIOWero 37eKTPOHHOrO 
nyd4Ka.: 
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IlycTb KaxkOH TeMHOW Moote pelleTKH COOTBeTCTBYeT 


a ee a 


00380001-3 


Hd 


BbIXOMe YCHJHTeIA HMIMYAbC TIPAMOYFO/IbHOH COPMbI OTPHLaTeub- 
HOW nNowApHOCcTH. ECW 3anvpaTb 9ITHMH HMMYJIbCaMu KaCKaJl, co- 
AepKallMh 3apAANyio Wellb, TO Ha BbIXOse eFO IIOABSTCH HMMYAbCHI 
NHJOO6pa3sHOK MOPMbl, AaMIWIHTYZa KOTOpbIX G6yger coorTBer- 


CTBOBaTb JJUTCJIbHOCTH 3alMpaloulHx HMIMyJibcoB (puc. 1). 


a) 
“Hh mmm nt 
U 6) 
t 
Puc. 1 


Kpupaa, orHOaloulad MH006pa3Hble HMMYJIbCbIl, ABHTCH Xapak- 


TEPHCTHKOH HeJIMHEHHOCTH Pa3BePTKH Nepealolueh CHCTeMBI. 
Ha puc. 2 noka3aHa NPHHUHMva/bHad CXeMa, NIPHMeHCHH 
AJIA H3MepeHHA KOSPDHUHEHTA HEJIMHEHHOCTH Pa3BepTKH. 


a3} 


Ha Bxojl KaToqHoro noBTopuTeJia JJ; Tosaercs BIeOCHrHadJd- 
HMMYJIbCbl IIPAMOYFOJIBHOH MOpPMbl OTPHLATeJIbHOH MOJIAPHOCTH. 
AMIMJIMTYa CHrHala DOJKHa 6bITb He MeHee 20 @. Bo H36eKa- 





Puc. 2 


Hue OrpaHHyeHHA Ha Ce€TKY KaTOAHOFO NOBTOPHTeJIA MOMaeTcA no- 
JIOKUTCbHOe HalpAxKeHHe NopAaka 30—40 e@. Kackaypl Jo u 3 
(OPMUpyloT NMH1O0OpasHoe HanpAxKeHHe C BbICOKOMH cCTeNeHbIO 
JMHeHHOCTH. XOTH B WaHHOM CJyy¥ae XKECTKHX TpeOoBaHHH K .H- 
HeHHOCTH He NpeAbABJIAeTCH, MPHMeHeHHE 3TOH CXEMb! BbIrOAHO 
H B TOM OTHOMICHHH, YTO OHA OOeCNEYMBAeT 3HAUHTCJIbHYIO aMIMIH- 


TYAY. 
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TTutoo6pasHoe HanpsKenue (puc. 1,6), cHuMaeMoe ¢ Katona 
/T3, MomaeTca yepes orpanuuntetb JIT-L4 na KaTomHbIi MeTeKTOp 
_dl,, TIpowqerekTupoBankble KOvIe6aHHuA MepewaloTcA Ha YCHJIMTeJIb- 
HblH Kackan //5, MOAKOUaeMbI K BePTHKaJIbHO-OTKJIOH AIOLULUM 
MacTHHaM OCWMIOCKONa. K KJIeMMaM BHeLIHel CHAXpOHH3allHH 
OCUMJIOCKONa LOJDKHb! NOAKIOUATbCA JH60 CTpOUHble, JIM60 Kaz- 
POBble CHHXPOHH3HPYIOWHe HMIIyJbCbl B 3aBHCHMOCTH OT Toro, 
HCCICLYETCH HEJIMHCHHOCTh CTPOUHOH WIA KapOBOH pa3BepTKU. 
IIpu sTom nepeksuouatetb /7 MouKeH 3aHATb ORHO 43 JBYX CO- 
OTBETCTBEHHBIX NOOKennH. JLa MOyYeHHA YeTKON KapTHHbl Ha 
aKpaule OCUHAIOCKONa CaelyeT NOAaTb BHCINHHH TOUCBeYHBalO- 
IH MMTMyIbC, JJIMTeAbHOCTb KOTOPOrO He [peBbiiliaeT BpeMeHHt 
pasBepTkH 20—30 crpok. 





Tip onpeseteHuu HesIHHeHHOCTH KazpoBOH pa3BepTKH NMepe- 
Marwluen CHCTeMbI CTPOUHAA pa3sBepTKa MOJOKHA ObITb BbIKTIOUeHA, 
a HsOOpamkaeman pelweTKa — nosepHyta Ha 90°. B nogaBviaiolem 
OOuIBLIHHCTBe cCayuaeB (JIM TOUHbIX H3MEPHTCJIbHbIX Uee;t) 
MeECTKHE TpeOOBaHHA MPeAbABJIAIOTCA TOJIBKO K CTPOUHOH pa3- 
BEPTKe, MOSTOMY B JaJIbHeHLWIeM OYMEM KaCaTbCH TOJIbKO ee. 

TJockoulbKy JIA TOUHDIX H3MePeHHH BarxKHO, YTOObI CKOPOCTh 
DBH2KeEHHA BICKTPOHHOTO My4uKa Oblla MOCTaTOUHO MOCTOAHHOU 
BO BC€X TOUKaX TIPAMOFO XOJa, NOSTOMY CJIeZyeT KOI*PPHUHeEHT 
H@JIMHEHHOCTH Ppa3sBePTKH ONMpeeHTb KaK OTHOWIeCHHe pa3HOCTH 
CKOpocTeH MepeMelIIeEHHA KOMMYTHPYIOLUero 9/ICKTPOHHOrO myyKa 
B RaHHOM WH CpeqHeH TOUKaX MpAMOrO XOJa K CKOPOCTH Mepeme- 
IJCHHA B CepeaHHe MpAMOrFO XOsa: 

Vi= Ve. 8 Ve 
Kn —s V a 


Oo 0 





_ Jia TouHoro onpeneieHHA KOS*MAUHEHTA HEJIMHEHHOCTH He- 
O6XOAHMO TOUHO H3MepHuTb cTpesky norn6aA V, oru6awuen KpH- 
BoH (puc. 3); 6ombUIOH TOUHOCTU OTIpeaevIeHHA aOCOJNOTHOFO 3Ha- 
yeHun V, He Tpe6yetca. Ja nNoBbIMeHHA TOUHOCTH OTCICTa pas- 
Max ammityop A V, MomeT ObITb YBeJIHYeH MOCPeACTBOM YyCHue- 
Hus. YCHJICHHbIn curHaa A Vi=ta Va, THe [— Koappuuuent 
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YCHJICHHA IIA MaHHoro mpH6opa — BesMyHHa nocTosHHas. Ifo- 
STOMY. 


7 
Pee 
on r Vo ° 
Vo onpenensetca MOAKIOUeHHEM MaCTHH OCLMJOCKoNa K KaTOLy 
JI,,a 4 V’ u3MepaeTcn MOCpeACTBOM HX NOAKJIOUEHHA K aHOAy BEI- 


XOMHOH Jlamibl Ts. 
TOuHOCTh H3MepeHHA ONpesesAeTCH MHHHMaJIbHO CTpe/KOH 
uorH6a AV, KOTOpyiO HaOJiO@aTeAb MOMET JeErKO 3aMeTHTb Ha 


Kk 

>Kpane ocunanockona. Tak kak AV’ =AV_, to —7 =/. Cae-. 
M At K 
M 


NOBATeIbHO, TOYHOCTh M3MePeCHHA MOMKHO Oplwlo Obl CKObKO 
YFOMHO MOBBICHTb, YBCJIHUHB KOSPMHLNeHT YCHJIEHHA I’, OnnaKo 
CyYLLeCTBYeT PAA PakTOPOB, OFPaHHYHBalOWAX ITY BOSMOMKHOCTH. 

Bo-nepBbIX, TOUHOCTh OFIPeeeHHA HeEJMHEHHOCTH 3aBiICHT OT 
TOUHOCTH H3POTOBJIGHHA peuleTKH. Tak, HampHMep, eCHH %KCJla- 
TEAbHO ONpeweNHTS KOSPPPHUMEHT HeJMHeHHOCTH, paBHbil 0,1%; 
TO PABEHCTBO MOJOC PCWETKH LOJKHO ObITb BbIAeEpAAaHO C TaKOH 
KE TOUHOCTbWO. 

Bo-BTopblx, 1A MosyyeHnA KavecTBeHHOH ornOariolleH KPHBOH 
YACTOTa CJICMOBAHHA MOsIOC PelleTKH MOJDKHA ObITb BbICOKOH, T. €. 
HOJIOCbI AOJKHbI ObITh BECbMa Y3KHMH. Ho Bbi6op WHPHHbI MOJI0C 
OFPaHHYeH CAELYIOWIMM OOCTOSITEJIbCTBOM. 

TlockouibKy JaHHbli MeTOA OCHOBaH Ha MIPHHUANe CpaBHeHHA 
IWIMTeJIbHOCTH MPAMOYFOJIDHBIX HMIyJIbCOB, H306paKaloulx pe- 
IWeTKY, @ TOYHOCTb H3MeEPeHHA AJINTe/IbHOCTH 7 PaBHla, KaK H3- 
BecTHo, 1/20 ppemMeHu ycTaHOBJieHHA (PPOHTA Tg (PUSHYECKH ITO 

' O3HauaeT, UTO JlaMMa, POPMHPyIOWlad MHOOOpa3sHoe HalpAXKeHHeE, 
MOMKET 3aNWpaTbCA HJM OTKPbIBATbCH PaHbille WH MO32%Ke Ha BPEMA 
At=t/20}, To 





“t =" = K, 
Orciowa ciemyetT, YTO 
a 
Tak kak 
0,35 
Tp = a a 
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rae f—nojoca nponyckanus BuxeoycuaHTelA, TO 
ae 0185 2 0,02 
LK RE 


. zk 
C gapyrok cropoupt, t=; rae X — wupnna nosocbl pellerKy, 


V — cpeqHan ckopocTb nepemellleHva 3uIeKTpOHHOrO myuKa. Or- 
ciofla 
0,02 V 
Kf ° 
M3 sToro BbIpaxkeHHA CJIeELyeT, ITO eCJIM KeaTecIbHO H3MEPHTb 
KOIPPUUHEHT HeHHEHHOCTH C 3aMaHHbIM 3HayeHHemM K, To wWH- 
PUHa NOJIOCbI PCHIETKH HE MOXKET ObITb BLIGPAHA TMIPOH3BOJIbHO: OHA 
He AOJDKHa ObiITb MECHbIUe HCKOTOPOH BeJIMUMHbI, OMpezesnemoil 


X> 


| paspelawlgen CNOCOOHOCThIO ce T@JIGBHSHOHHOH CHCTeMBI. 


PaccuutTaeMm, MJIA MpuMepa, UWIMPHHy NowJloc pewleTKH, NMpoeKTH- 
pyemoH Ha dotokaToyx tpy6ku Tuna JIMI7, cuntaa ontuyeckoe 
YBEJIHYEHHE TIPOCKTHPYIOULeH CHCTEMBI PaBHbIM CAHHULE. 

Tak kak f= 6,5- 108 ey, a V=5-105 mm/cex, To paspemato- 


kaa CNOCOOHOCTh STOH TpYy6KH oo 12 wirpHxos/Mam. TIpuusas 


| 0,02 
K = 0,001, nonyuum X => door a= 16 MM, 
AV 


AX 
Tak Kak K=—+7 =-y, TO Momyck Ha paBeHCTBO NOaoc pe- 


metKH AX=KX=1,6 mK. 

Kak H3BeCTHO, ONTHNeCKHE PeleTKH H3TOTAB./IMBAIOTCA TOpa3l0 
TouHee. Tlostomy Tpe6oBaHua, NpewbABAAeMbIe K TOUHOCTH oTpe- 
AeNeHHA HeJIMHEHHOCTH BOTh 20 0,1%, MoryT 6bITb BnOwTHe 
yAosseTBopenb!. TIpaktuyveckH TaKoli 6GobUIOH TOUHOCTH He TDe- 
G6yeTcH, Tak KaK WIA TOUHBIX H3MepeHHit OObINHO MOMb3yIOTCA 
JWIMHHOMOKYCHBIMH ONTHYCCKHUMH CHCT@MAMH, 3Ha4HTeIbHO yBeIH- 
YHBaIOULMMH H300OpaxKeHHe OObEKTAa. OHakO NMPHMeHeHHe CJIHUI- 
KOM OOJIbIIMX YBeJMYeHHI He BCerla BO3MOKHO, KPOMe Toro, OHO 
HEH30CKHO MPHBOAHT K OoOubuUIOll NoTepe cBeTocHubl. Mostomy 
ONTHMaJIbHOe 3HayeHHe KOIPMHUNEHTA HeJIMHEHHOCTH pa3sBepTKH 
mepeqarollen WacTH TeJeEBH3HOHHOH CHCTeMbI, B CJly4yae TIpUMeHe- 
HHA ee B KaveCTBe TOYHOFO H3MePHTe.IbHOrO HHCTPYMeHTAa, MOKET 
HaXOMUTbCA B Mpenestax 0,5—1%. Ulnpuna nomoc npu stom mo- 
*KeT COcTaBJATb O,1—O,2 mM, 4uTo o6seruaeT yCOBHA AeTeKTH- 
POBaHHA. 

Ha puc. 4 nmpuBemenbl KpHBble, XapakTepHsylollMe HevMHe};l- 
HOCTb Pa3SBEPTKH Mepewalouled CHCTeMbI c TpyOKou Turia JIV17. 
Ilo ocu a6cuncc oTiowKeno BpeMa mpoGera aueKTPOHHOTO nmyyKa 
BIOJIb CTPOKH, TIO OCH OPAHHAT — CKOPOCTb ero mepemellieHys 
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B YCJIOBHBIX eHHHUAX. M3mepeHua mpou3BOAHHCb C MOMOLLULbIO 
pewleTKH, IWHPHHa MOsOC KOTOPOK cocTaBAsa 0,5 tat t- 7 —- 10 mK. 
Criomhast KPHBaA XapakTepHsyeT HeJIMHCHHOCTh CTPOUHO!! . 
PasBePTKH, HACTPOCHHOH OODIYHDIM BUSYaJIbHbIM cnoco6bom. Tlynk- 
THPHaH KpPuBaH MpeAcTaBJIAeT XapaKTePHCTHKY He.IMHEHHOCTH 
Ppa3BePTKH TOH Ke CHCTEMbI, HACTPOCHHOM C MOMOLIbIO BbILLeOTIN- 


V 
120 


15 
110 







195 
fl 
05! een renee bgp “ 
he r ; 
Puc. 4 


CaHHou cxembl. JLOCTHrHyTawA NPH 3TOM HeJIMHCHHOCTb He MpeBbl- 
taeT 1,5—2% B COOTBETCTBHH C TOYHOCTbIO H3FOTOBJICHHH MpHMe- 
HEHHOHM PeLIeTKH. | 

[lostOMy MO2KHO YTBePKaTb, YTO JOCTHTHYTAH TOUHOCTh He 
ABJACTCA MpPeAeJiom. 

| JtaHvHbiH MeTOA MO3BOISeCT TAaKKE ONPeAeJTb HCKAKCHHA, 
BHOCHMbI€ BHELIHHMH TOJIAMH H QJICKTPOHHbIM TI@peHOCOM H300)Na- 
*KeHHA, Jha atToro cle@yeT H3MEHHTb HallpaBJeHHe Pa3sBePTKH Te- 
pefaiiuel cucrembi ta 180°. Pasyoctb orcuerTos, MOJIYYeHHbIX 
B Pe3yAbTaTe H3MCHCHHA HalpaBleHHA PaB3BePTKH, NOKaKeT 
BeEAIMUHHY BHOCHMbIX HCKa2KeHHH. 

IIpeaBapvTesbHble OMbITHI MOKa3aJiH, UTO UCKAKCHHS, BHOCH- 
MbIC 3JIEKTPOHHHIM MepeHOCOM H306parKenHA, B TOY6Ke Tuna JIM17 
He BeJIHKH. 

ABTop BbiIpaxkaet riry6okylo 6uJlaromapHocth Cuzoposy AdjeK- 
caHfipy JIMUTpHeBHUYy 3a TIOMOIb, OKa3SaHHYIO B KOPPeKLUHH He- 
JHHCHHOCTH Pa3BePpTKH Nepesalolulen CHCTeMbI. 


Cratbs nocrynuga 22/VI 1956 r. 
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Huoe. H. B. AYHAEBCKAA, Kano. hua.-mam. xayk H. H. LIYVKKEPMAH 


O NEPEPACHPEAEJIEHHM BTOPHYHbIX IJIEKTPOHOB 
HA MHWEHH OPTHKOHA C NEPEHOCOM 
H3OBPAXQKEHHA © 


Jina uccseqoBaHhsaA MepepacnpemeteHHA «MeAJICHHLIXY BTOPHYHbIX 93J1€K- 
TPOHOB Ha MHIMe€HH OPTHKOHA Cc MepeHOCcoM H306paxKenlia BBeACHA MOMONHH- 
TCJIbHaH CeTKA, C MOMOLWLbIO KOTOPOH MOKHO H3MeCHATb TOPMO3HIMee nmONe 
Y MHWEeHIt H TEM CaMbIM peryJIHpOBaTb WHplny OOMaCTH pa3neTa BTOPHUHbIX 
aiekTponos. Tloka3aHo, Kak BAHAeT Nepepacnpesenenne Ha opMy CHrHawa, 
CBETOBLIC XAPaKTEPHCTHKH, KOHTpacT M306paxkenna, 9PMeKT «TeEMHOFO OKaHM- 
JICHHA>. 


Brezenne 


Kak H3BeCTHO, UaCTb BTOPHUHbIX JJIEKTPOHOB, 9IMHTTHPOBAHHBbIX 
CeTKOH WM ILI@HKOH MHINCHH OPTHKOHa C TepeHOCcoM H300paxeHHA 
B XOM€ HAKOMJIeHHA Zapata, BOSBPalllaeTCA Ha mieHKy. Bovb- 
WIHHCTBO BO3BPalllalwolluxcA BIEKTPOHOB HMeeT MaJIbic SHEPrHH. 

* Ha Tex yuactTKax, Kya NomadaloT STH 3JIEKTPOHbI, MOTeHIWHAa 
IMIGHKH MOHHWKaeTcH. C 3THM CBA3ZAHO CYLUECTBECHHOe BJIMANHE Tie- 
PCPaCNPeLEJIAIOILUXCA «<MEJVJICHHbIX® BTOPHYHbIX QWIEKTPOHOB Ha 
pa6oTy OPTHKOHa C NepeHOCOM H306PaxKeHHA IIPH BbICOKHX yPOB- 
Hx ocBelmeHHocTH. VimeHHo O6JlarofapaA fepepacnpeseJieHut1o 
yLaeTcA Pa3JIMuaTb Ppalauuu APKOCTH MPH OCBELIEHHOCTAX, COOT- 
BETCTBYIOWWHX OO6/lACTH HaACbILLeHHA -CBCTOBON XapakTepHcTUKH 
nepelatouleH Tpy6ku; BMecTe C TEM, NepepacnpeseeHve BbISHIBACT 
XaPaKTepHbI DA OpTHKOHA C TepeHocom H30OpaxkeHHuaA atpPekt 
«TeEMHOTO OKaliMaeHHaA» [JI. 1, 2]. 

Jina Ooee NONHOrO NOHUMAaHHA JTAX ABJICHHH MHTepecHo No- 
MIbITATbCH Pery/IMPOBaTb NepepacnpenesteHue He TOJIbKO NyTeM H3- 
MCHEHHA OCBELGHHOCTH, HO H TIYTeM H3MeHEHH WIKPHHb! OOJIaCTH 
repepaciipeaevleHHA, HU Ha6OAaTb, KaK CKarKeTCH TocwesHee Ha 
mepefaue rpaauwH APKOCTH, Ha CHrHaJle Hu appekte «TEMHOrQ 
OKaHMJICHHA>. 
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1. H3menenve wupuuti o6aactu nepepacnpezenenua 


PaccTOAHHA pa3JleTa BTOPHUHbIX WIEKTPOHOB, ONpee/1AIOWLHe 
WHPHHy OGJlacTH MepepacnpedevieHHA, MOryT ObITb AerkO paccui- 
TAaHbl TPH CJICAYIOULAX YNPOULaOltHX NpesnosiomweHHAX. Marnurt- 
HOG HW DICKTPHYeCKOe NOIA B TOK OGaCTH BOM3H MHIUWeHH, rae 
IIPCHCXOAHT TepepacnpeseJieHHe, MIPHHATbI OLHOPOAHbIMH; MOTeH- 
Uuasl MIGHKH TPH fOCTaTOYHO BbICOKHX YPOBHAX OCBELILCHHOCTH 
ONH30K K noTeHiuasy cerku (JI. 2], u, ceqOBaTCJIbHO, 9.1IeKTPOHHO- 
ONTHYECKHM AeCHCTBHEM Ce€TKH MHIJCHH MOKHO TpeHeOpeub; pac- 
CTOAHHE M@XKAY C€TKOH MHUCHH WH IVJICHKOH MaJlO NO CpaBHeHHIO 
CO CpeaHell AIMHOH MYTH BTOPHUHbIX IIeKTPOHOB. IT] pu 9THx yc.10- 
BHSX PacCTOAHHe /* B MWIOCKOCTH MHWCHH MeAKAY TOUKO! BbVIeTAa 
BTOPHYHOFO 3JIEKTpOHa H TOUKOH ero BOsBpauleHuA OyLeT 


a in 
r=A sin=, 








re . 
poy 2m sina (1) 
_ e Ho’ 
2eu 
t= 2s H cos 4, 
a —YyrOJI M@?KAY HavaJbHbIM HalipaBJIeHHeM BbIIeTad H HODp- 


MaJIbIO K NOBEPXHOCTH MHIUeHH; | 

Ug -— HavalbHan SHEPruA BICKTPOHA, BbIPAKCHHAA B CAHHHUWAX 
MOTeHUHAaa; 

H — yamipsxkenHOCTb MarHHTHOrO NOVA; 

E — anpsokeHHOCTb TOPMOSAINEroO 3JIEKTPHYeCKOTO TOA y MH- 
WICH. 

Bxoasiune B dopmyvty (1) BeAMYAMHb! Up H & 3aMahbi pacpe- 
N@JICHHEM BTOPHUYHDIX QICKTPOHOB MO HaYaJIbHbIM SHEPrHaAM HW a- 
rpapaenuaM. VismMensatb HanpsKelvocTs MaraHtTuoro non ff 
B CKOJIbKO-HHOYAb IWHPOKHX Mpewedax He MKCHATe/lbHO, TaK Kak 
IPH 3TOM TIPHLWIOCh Obl COOTBETCTBCHHO H3MEHATb HalipaaKCHHA 
Ha 3eCKTPOMAaX TPYOKH HW Ppa3sMaX TOKa B OTKJIOHAIOLUEH CHCTeMe, 
a JOKaJIbHble H3MCHCHHA MArHUTHOFO NOIA BOJIH3H MHWIEHH Mpt- 
BeJH Obl K H@MONMYCTHMOMY HCKa?KeHHIO YCJIOBHH OPTOPOHaJIbHOCTH 
MaHeHHA CUHTHIBAIOLerO MYUKAa Ha MHLICHb. 

Bowee uesecoo6pasHo WIA HW3MeHEHHA Pa3syleTa BTOPHUHbIX 
QJIEKTPOHOB H3MCHATb HalPAKEHHOCTh QICKTPHNeCKOrO Noa £, 
Jian 9TorO B Ce@KIHIO NepeHoca Oba BBeEACHA DONOIHNTC bad 
CeTKa C YBEJIHUGHHOH MPOSpauHOCThbIO, YCTAHOBJICHHAH NapaJwieJb- 
HO ceTKe MulleHH. CeTKa HMe@vla H30/upOBaHHbIit BolBog. Lhaia 
CO3MaHUA TOPMO3ALUerO MOA Ha CeTKy MOfaBaJIM OTPHUATCAbUBIT 
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MOTCHIHaJ] OTHOCHTEJIBHO MULUeHH. CekiHA MepeHoca 3kKcnepuMeH- 
TaJIbHOH TpyOKH nmOKa3saHa Ha puc. 1, rae | — otokatog, 2 — 
YCKOPAIOLHH BIeKTPOA, 3 — MHIWeHb, 4 — MONOMHUTeJIbNan CeTKA. 

Ms copmyamp (1) caenyeT, uTO, NoKa BeJMUHHA HalipsKeH- 
uoctH E ocraetcd MaJOH CpaBHUTeJILHO C Y, OONaCTh pa3ueta 
3J€KTPOHOB HMeeT UMPHHY Nopagka A wv npakTHuecku He 3aBHCHT 


OT Hd NPHAKCHHOCTH SQJICKTPHYeCCKOrO MOVIN, TUK Kak sin + ATA 


OGbDIUHO BCTPeUaIOULHXCA TpeAeOB H3MeCHEHHS Mo H &® MHOPO- 
KpaTHO npoGeraeT Bce 3HayeHus OT 0 zo |. Ognako c Bospacta- 
HuemM E, xKorfa ye < > BesH4Ha | sin | nauunaet MOHO- 
TOHHO yObIBaTb |, 

B o6bIUHOM OpTUKOHe C NepeHocom H3060paxKeHHA HanpsAxKeH- 
HOCTb MA@rHHTHOTO MOJIX B LUeHTPavIbHOH UYaCTH MHLICHH HMeeT 
H = 60 9, HanpsxXeHHOCTb Top- 
MO3SALIETO 3JIEKTPHYeCKOTO IOJIA 
E’o= 40 e/cm. Las cayuas, korfa 
30° <. a < 60°, a HavauJpbupie 
SHEPrHH HMECIOT BEJIHUHHY Nopal- 
Ka HCCKOJIbKHX 3JIEKTPOH-BOVUIBT, 
CpeMHHu pakvyc pa3neta 6yner 
nopaaka |—2 ma, uTo coctas- 
JIHET TIPUMEPHO D—10% oTHOCH- 
T@JIbHO BbICOTD! Kafpa Ha MH- 

Puc. 1 meHH. Uinpuna na6.1o2aemoro 

TEMHOTO OKaHMJICHHA elHcCTBH- 

T@JIbDHO HMe€e€T TY KE BEHYMHY 

OTHOCHTEIbIIO pasmMepoB Kadpa. TIpu yKa3aHHoM 3HaueHHH E wh- 

pula oOwlacTH nepepacnpeneleHus elie 6OH3Ka K A MW AU pH 

ysenmHueHil E B HeCKOJIbKO pa3 MOKET ObITb MOCTHTHYTO 3aMeTHOe 
cyKeHHe STOH O6aCTH. 





2. Bunanve nepepacnpesxesenua Ha CHrHaJ 


Bauakve TepepacnpesqeeHHA MeAVICHHbIX BTOPHYHBIX 9.1eK- 
TPOHOB Ha CHFHaJI OPTHKOHA C MepeHOcoM H306paxKeHuA Har.AAHO 
OOuapyKMBaeTCH IPH Mepesaye cBeTIOH Nonochl Ha cepom cone. 
OcuudorpaMMa CHrHadla, CHATAA NPH NOTeHUMaMe TONOHUTEMb- 


1 T]pH Magbix 3Hayennax £ sropnunbiil aylekTpOH ycreBaeT 0 BO3Bpa- 
ICHHA Ha MHWeHb OMHCaTh B MArHNTHOM MOvlIe HECKOAbKO BHTKOB cnhHpasn, 
paguyc KOTOPOH ONMpenesAeTCA TOABKO efO HavabHOR CKOpOCTbIO H Harps- 
2CHHOCTbIO MarHHTHOFO NOI, HO He 3aBHCHT oT £,B 70 BPeMA Kak NpH DO- 
cTaTOUHO GoAbWINX 3HaveHHAx £ TOPpMO3ALee NONe BO3BpalacT 3CKTPOH wa 
MHIeHb Wpekie, YeM OH ycneeT ChelaTh XOTb OAWH BHTOK, H TCM PaHbuile, 
uéM Gombe &, 
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HOM CeTKH, paBHOM NOTeCHLHaJIY MHLICHH, MOKa3aHa Ha puc. 2, a. 
«[]popaJbl» CeBa HU ChpaBa OT HMNYJIbCa CBETJIOH MONOCbI COOT- 
BETCTBYIOT TEMHOMY OKaHMJIe- 
HHIO, KOoTOpoe Ha6siosaerca MpH 
3TOM Ha H306paxKennu. [I]pu co3- a) Fwy 
MaHHH M@KAyY AONOJIHUTebHOK 
ceTKOH H MHIeCHbIO TOPMO3HALero | 
SJIEKTPHYeCKOrO NOJIA, HanpaA- - 
MKEHHOCTb KOTOPOrO 3aMETHO TIpe- g) a) | oe 

| E=708/cm 


BOCXOAHT OObINHOe 3HaYeHHE Eo, 


3TOT addekT BbIPaKeH 3HaUH- | 
T@JIbHO cCJla6bee, WIHpHHa = TeM- | E =1406/em 
Horo OKalimMjieHHa yMeHbuaerca 9) i 
(puc. 2,6). Hakoueu, ecm Ha- ee ee. 
HIPAXKEHHOCTbh TOPMO3SILUErO NOJIA 
B HECKOJIbKO pa3 IrpeBocxoguT Lo, BOCCTaHaBJINBaeTCA NPaBHbuas 
(pOpMa HMNyJIbCa CBeETJIOH MOOCbI, a TEMHOe OKaliMseHHe mpak- 
THUeCKH HCYesaeT (pH. 2, B). 

CBeTOBbIe XAPaKTEPHCTHKH, CHSATHIE MO O6bIUHOH MeTOHKe TIpH 
Ppa3JIMUHbIX 3HAYCHHAX HANPAKEHHOCTH TOPMO3HILETO 3eKTPHYe- 
ckoro novia &, noKa3saHbl Ha puc. 3. Curnaa 3aMeTHO Namaer. 


or 


mg 
1000 eo mee 
es ane + c=70b/em 
mali py iL | ep 
200 Te ‘imine = &2] . 
00\— (a Ae pected 





oom non ser anual Sa ws 
eg! iim iil 
| AE ELT mili p 
le i 0 1K 
Puc. 3 


c yBeHueHHeM E£, nepefava rpafaunl apkocTuH yxydaetca. Ect 
B OODIMHbIX YCJIOBHAX Ha 9KPave MpHeMHOroO ycTpOHcTBa pa3siHua- 
JMCb BCe rpafalluHH, HMeBLUHeCH B ONTHYeCKOM H306paxKeCHHH 
HCMbITaTeJIbHOH TaGuMibl 0249, ro mpH yBeJIHYeHHH HaMpsArxKeu- 
HOCTH TOPMO3HILero MOJIA B MATb pas MO CpaBHeEHHiO C OObINHHIM 
3HayeHnem Ep Ha SKpane YAaBaslOCh pa3JIM4HTb He Gosiee 3—4 rpa- 
WauuH, XapakTepHo, 4TO MPH YBeIHUeHHH TOPMO3ALlero NoOwA 
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cneépspa nponafasa pa3sM4HMOCcTb Golée cBeT/bIX CTyNMeHeli rpa- 
JLAUHOHHOH WIKaJIbl, KOTOpbIe B OOBINHOM per*KUMe MepealoTcA MPH 
OO/IbIUOH OCBEUICHHOCTH OJlarodapaA nepepacnpeseenHw. 

Ha puc. 4,@ moKa3aHa OCUMAWIOrpaMMa CHrHaJia, MOJTyYeHHOrO 
MpH nepesaye TpaHvUbl Me@xKAy WAHPOKHMM TMOJIOCAMH, CBeTJION 
HW TEMHOH, MpHueM HalpsAKeHHe MeKAY MONOJIHUTebHOM CeTKOU 

HW MHIUeHbIO He NosaBaiocb. «I Ipo 


a) © 6) ~~ & Baul» ClpaBa OT rpaHultsl Coor- 
_ Ss & S BeTCTByeT H30bITKY MeVICHHbIX 
& 1 YT BTOPHUHBIX 93JIEKTPOHOB, Nona- 
Ss ~ “| 13 WarouluX C coceaHero «OcBelIcH- 
& : _ Horo» y¥acTKa, a Hombem cule- 
z _ * Ba— YMeCHbINeHHOH HHTeCHCHB- 
Sere =210 bem oory OOJIYYeHHA Me/WICHHbIMH 
Puc. 4 Q/ICKTPOHaMH yuacTKa, pacmouio- 
*%KeHHOFO NO cocescTBy Cc TeMHOt 

MOWOCOH. 


TlpH 3HauHTeJIbHOM YBeJIHYeCHHH TOPMO3ALWErO MOJIA ABJIECHHA, 
CBASAHHbIe C Tepepacnpeyesenuem, TMepectaiwT HaGvlolatbca, ui 
OCLMJVIOrpaMMa TIPHHHMaeT MpaBHJIbHy!o CTyMmeHyaTylo opmy 
(puc. 4, 0). 

Ecn Obl CHrHaJl nepesaioulelt TpyOKu ONpeweaId 10 OObIMHOL 
MeTOAHKe, MO mepenaay Mexkay HaHOovlee cBeTIbIM u HanOovlee 
T@MHbIM, TO B TepBoM c.lyyae (puc. 4, a) Oblvia Obl USMepeHa OOuUb- 
lad BeIMYHHa, YeM BO BTOpOM (puc. 4,6). Onkako B aelicTBH- 
T@JIbHOCTH YB@JIMUeHHe CHTHada B Ne€pBOM Culyyae JIHWIb Kamky- 
HLee@CA H OTHOCHTCA TOJIbKO K CPaBHUTeIbHO y3KOH OOJIaCcTH, rae 
MpOUCXOANT MmepepacnpenesienHe. KOHTPacT, H3MePpHeMbIH MeKLY 
LUHPOKHMH T@MHbIMH HK CBeTJIbIMH yYaCTKaMH, OyfeT MeHbIe, 4eM 
M@KILY Y3KOH TEMHOH HOJIOCOH WH CBETJIbIM (POHOM, Ha KOTOPOM Ha- 
XORHTCA 3Ta romoca. McibiratedibHan Ta6siMua 0249 u eH nono6- 
Hble, XapaKTepH3yIOLWHecH TeM, 4YTO TeMHbIe OObEKTH! (JIHHHH, 
NOJOCKH, TPaallHOHHble WKaJIbl) PacMmOJIOKeHbl Ha CBETJIOM (poHe 
H 10 IWMpHHe He IIpeBOCXOAAT OOsIaCTH MepepacnpesevieHHA, He 
MO3BOJIAIOT MPaBHJIbHO CYAUTb OO HCTHHHBIX CBETOBbIX XapakTepH- 
CTHKaX H Mepegave rpaslallui APKOCTH Y OPTHKOHA C NepeHOcoM | 
H300pa2KeHHaA. 


[lepenqaua rpagzaluh ApKocTH MmpM crorwKetTax, rae He MOMKeET 
CYLIECTBCHHO MPOSBHTbCA Nepepacnpesesenve, OyAeT 3HAYHTEJIbHO 
xyoke, 4EM TPH Nepemaye UCIIbITATeJIbHOH TaGwMitbl 0249, rae rpa- | 
WauHOHHad WiKala pacnowoweHa Ha cBeTJIOM @ouHe. Ecau pacno- 
JIOKUTb TY Ke TpasauMOHHy!oO WkaJy Ha TEMHOM (OHe, 3aKPpbIB, 
HalmpHMep, HCIbITaTeJIbHY!O TaGJIMILy MACKOH C y3KOH LUeJIbiO, 
yepe3 KOTOPyIO MpoeKTHpyeTcH TpaalWOHHaA WkaJla, TO YHCJIO 
NepeaBaeMbIX MOJIYTOHOB pe3KO yMeHbusaeTCa (fo 2—3). B no- 
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CNEQHEM Cy4Yae NPHXOAHTCA, KPOMe TOTO, 34METHO MOBHIWATH MMo- 
TCHLUMaJl CETKH AJA MOJLVYCHHA ONTHMAJIbHOrO TO KOHTPaCTy H30- 
OparKeHHsl. : 


3aks1oueHHe 


M3MeHAA-C NOMOULbIO AONOHHTebHOH CeTKH HalipxHKCHHOCTh 
TOPMOSALLEFO WICKTPHYECKOFO NOJIA Y MHLWICHH OPTHKOHAa C mepe- 
HOCOM H306Pa2KeHHA, YAaeTCH MPpakTHYeCKH NMOJIHOCTbIO YCTPaHHTb 
HepepaciipeseseHue MeJVJICHHbIX BTOPHUHbIX Q/IEKTPOHOB H, BMeCcTe 
¢ TeM, atdekT TeMHOrO OKaliMMeHHA. OAHAKO OAHOBPeMeHHO 3a- 
MeTHO TWafaeT KOHTPaCTHOCTb TeJICBH3HOHHOFO H300PaxKeHHA HU 
pesko yxyjlluaeTCA NMepeyqaya rpakauMi sApKOCTH Mp BbICOKHX 
YPOBHAX OCBELICHHOCTH. 

To O6CTOATebCTBO, YTO HCTOUHHKOM M@JVICHHbIX 9.IEKTPOHOB, 
O6JIYTaIOWHX MHUWeHb, CIyKAaT CBETJIbIe YYaCTKH Ha CaMOH MMMIeHH 
H TO PaCCTOAHNA pa3NeTa 3STHX 3/JIEKTPOHOB CPaBHHTeJIbHO He 
BeJIMKH, OFPAHHYHBaeT BO3MOXKHOCTb BOCCTAHOBJICHHA rpastalun : 
APKOCTH, a TaK%Ke NPHBOAUT K NOABJeCHHIO TEMHOFO OKalMJICHHA. 
Mspecruo, uro B Nepexaioulux Tpy6Kax C pa3BepTKOH myykom ObI- 
CTPbIX 3JIEKTPOHOB (HKOHOCKON, HKOHOCKON C MepeHocom H306pa- 
2KCHHA) M@AVICHHbIe SJIEKTPOHbI, HeEOOXOAHMbIe WIA NpHBeAeHIIA 
MOTCHUHaJIa MHIWCHH K HCXOZHOMY, HCNYCKaJIHCb CaMOH MHUICHbIO, 
HO 3TOT HEMOCTATOK YAaOCb YCTpaHHTb, OOJly4aA MUIeHb MeWIeH- 
HbIMM 3JIEKTPOHAMH OT NOCTOPOHHErO HCTOUHHKAa (CM., HallpHMep, 
[JI. 3]). Bo3mMo2xHO, 4TO ObIVIO Obr emecooOpa3sHO BBeCTH OMNO.1- 
HHT@JIbHbIM HCTOUHHK M@JVJICHHbIX DJIEKTPOHOB B C€KILHH MepeHoca 
OPTHKOHA C MepeHocom H306paxenHna ! Mp OLHOBPeMeHHOM <IIO- 
[aBJICHHH» SJIEKTPOHOB NepepacnpesevieHHa. ; 

Apropbl BbipaxkatoT 6marogapnoctb C. A. LlykaHoBoi 3a no- 
MOIb B M3POTOBJICHHH SKCMEPHMEeHTaJIbHOH TpyOKu u T. K. Aycky- 
aT 34 NOMOULb NpH H3MepeHHAX. 


'‘Ha sTY BO3MOKHOCTH yKa3an aBTopaM A. A. MoctTosckul, 


JIHTEPATYPA 


1. A. Rose, P. K. Weimer, H. B. Law. ,Proc. IRE“, 1946, vol. 34, Ne, VII, 
p. 424. | 
2. R. B. Janes, A. A. Rotow. ,RCA Rev‘., 1950, vol. IX, Ne 3, p. 364, 

3. UW. K. Manaxos, 56. B. Kpyccep. «Texuuka TenepHdenHns, 
1955, sain. 10 (16), crp. 14. s 


Cratea nocrynuna 18/VII 1956 r. 
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Huacenepot B. JI. AYAHBE u H.C. XEBPYHHH 


K BOMPOCY O IIPOXOMKAEHHH NPAMOYrOJIbBHOrO 
PAXHOHMMNYJIbCA YEPE3 PACCTPOEHHYt#0 
KOJIEBATEJIbBHYIO CHCTEMY C PE3SOHAHCHOM 
KPHBOM KOJIOKOJIDBHOMW POPMBI 


B cTaTbe pacCMOTPeHb! BOMPOCbl, CBAZSAHHbIe C MpOXOKAeCHHeEM NpPAMO- 
YFOJbHOFO paAHOUMNYJbca Yepes paccTpoeHHy!O KOsIeOaTeAbHylo CHCTeMY. 
Tlpunata anlmpoKCHMalls pe30HaHCHOH XapaKTCpHCTHKH CHCTeEMbI KPHBOH 
Taycca. Tlonyyexa dbopmya ayia pacueta orn6aloujeH BEIXORHOrO HalpAKe- 
HHA B 3aBHCHMOCTH OT BP@MeHH MpH OnpesesICHHOH QOOPOTHOCTH CACTeMbI HU 
3aQHHOH BeIHYHHeE paccTpOHKH. KpaTko NpHBeAeHbl CPpaBHHTeIbHble Pe3yJb- 
TATbI TEOPETHYECKHX HM ZKCMEPHMEHTAJbHBIX HCCAeELOBAHHH. 


PaOota pa3vIMYHbIX CpeACTB PaRHOCBA3H B HMITYJIbCHOM pe- 
%KHMe B HaCTOALee BPCMA HaxO/UT OoubLWIoe MpHMeHeHHe. Han- 
Goulee paciipocTpaHenbl Te CpeCACTBa PaMHOCBH3H, B KOTOPbIX HC- 
NOJIbSYIOTCH HMMYJIbCbI C POPMOH, 61H3KOH K MPAMOYFOJIbHOH. 

OG6bI4HO B IDUPe HMECTCA 3HAYHTEIbHOe KOJIMYCCTBO HMIIYJIbC- 
HbIX CHPHA@JIOB, H3JIyaeMbIX OJHOBPeMCHHO PadOoOTalOlYMH paHo- 
MepealOuLHMH YCTPOHCTBaMH, HECYLIHe YaCTOTbI KOTOPbIX BO MHO- 
PHX C/ly4aAx MOryT ObITb AZOBOJIbHO O61M3KuMH. B cBA3H C STHM 
IipakTHKa HAaCTOXTeJbHO TpeOyeT CO3f4aHHA CnocoboB pacueta 
p@aJIbHOH paspellalolleH CNOCOOHOCTH H TOMEeXO3alMULeHHOCTH 
padHONpHeMHbIX YCTPOHCTB. 

PemrenHe 9TOH 3aauk CBOAMTCA K ONPeNe/IeHHIO peaKUHH pa- 
JIMOMPHeMHOrO ycTpolicTBa (pesoHaHcHaA cHcTeMa) Ha BO3JeH- 
CTBYIOULMH MPAMOYFOJIbHBIM PaAHOUMNYWIbC, Necylad YacToTa KoO- 
TOpOro OTJHUHA OT -YaCTOTb! HacTpOHKH pagMonpHemuuKa. Jha 
yHoOcTBa UCCIeOBAaHHH MOMyCKaeM. aliMPpOKCHMallHlO pe3soHaHe- 
HOW XapakTePHCTUKM CHCTEMb] KPHBOH KOJIOKOJIbHOM QOpPMBI, T. e. 
KpHBOH Bua ew“. Takan alimpoKCHMall¥a OnpaBsaHa TeM, 4TO 
pe3OHAHCHble XAPaKTCPHCTHKH MHOTOKA@CKAMHbIX YCHJIHTeJIeH Mpo- 
M@2KYTOUHON YaCTOTb! GOVIH3KH K KOQJIOKOJIbHOH opmMe (oco6eHHo 
JWI MHOPOKACK@AHbIX YCHJINTeJIeEH C HAaCTPOCHHbIMH B pe30HaHc 
ORMHOYNDIMH KOHTypaMu). Jiasiee, B pe3yJibTaTe HCC/IeqOBaHHA 
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VCJOBUA Bone MOXKHO NOKa3aTb, UTO CHCTeMa C iopmoii NOOCHI 
mponyckaHna, OuM3KOH K KPHBOH KOJOKOJIbHOM COpMbI, HMeeT MO- 
CTaTOUHO JHHeiHy!O Paz0Bylo XapakTepuCcTuKy (cm. [JT. 2])}; sTo 
jlaeT BO3MOKHOCTh B JaJIbHeHUICEM ONeCPHPOBaTb TOIbKO YacTOoT- 
HOH XapaKTepHCTHKOH. 

B cooTsercTBHH C H3JIO%KCHHLIM HACTOALLYIO 3aaty MOKHO 
CCOPMY.IHPOBaTb CJIELYIOIWHM O6Pa30M: ONpese/JHTb BeJIHYHHY 
H3MCHCHHA BO BPEMeHH OFHOalollen HallpAXeEHHA Ha BbIXOTe KO- 
me6aTeJIbHOH CHCTEMbI C Pe@3OHAHCHOH KPUBOH KOAOKO/JbHOH MOPMbI 
FipH BOSAeCHCTBHH Ha Hee HPAMOYTOJIbHOTO PaAHOMMMyJIbCa, Hecy- 
ukad “wacToTa KOTOporO He COBNasaeT C peSOHAHCHOM AaCTOTOH 
cuctemMbl. [Ipu 9Tom TpeOyeTca HaHTH 3a€BHCHMOCTb BbIXOJHOFO Ha- 
TIPAXKCHHA OT BEJINUHHDI paccTpoukH Mex Ly HecyluleH YaCTOTOH 
DaMOMMIMybCa H Pe3OHAHCHOM YaCTOTOH CHCTeMBI. : 

HackouIbKO HAM H3BeECTHO, MOMOOHaA 3afmaua He MMejla MO Ha- 

CTOALMerO BPeMeHH aHaJIMTHYECKOrO PellleHHn. 
Pe3oHaHCHasl KPHBAA KOJOKOJIbHOK (POPMbI KOMeOAaTeJIbHOH CH- 
CTEMbI MOMKET ObITb 3amNcaHa 
ae. _. (o—wo)* 
K(w) =e nero: o 4 (1) 
rie K(»)— OTHOWeHHe aAMIVIHTYAbl BbIXOAHOTO HanpAKeHHA 
K aMIVJIHTY2e€ BXOAHOTO; 
® — yrvIOBaH YaCTOTa BXOJHOPO HampAKeHHA,; 
Wg — pe3SOHAaHCHaA yrIOBan YaCTOTAa CHCTEMBI, 
8— mapaMeTp, ONpemweAIOWMH MOOCy MpomycKaHHAa 4ua- 
CTOT CHCTeMbI. 
Tlapametp 8 sblmuucisetca 0 d@opmy.e 


Aw? 
P= Tein d? (2) 


rie d— ypOBeCHb OTCUeTA LWIMPHHbI MOJIOCh! MponyckaHHa; 

Aw y —- IWHPHHa MNOJIOCK] NponycKaHuA Ha ypoBHe d. 

AMMJIMTYAY MpAMOYFOJIbHOTO PpaHOHMIyJIbCa NPeACTABJIAIOT 
OObIUHO B BHA€ PasHOCTH JABYX CABHHYTHIX MO BPCMeHH NPePbIBHbIX 
(YHKUHH. 

B 3TOM cay4ae paqvOUMMyJIbC MOKeT ObITh 3aNHcaH CJeyio- 
LLHM OO6pa30M: 


E C si w— a— — 
Fit)= se] (ge o)e Wiis pee 1) (é smd a | (3) 


{o—— Wy Uh-— Wy 
—oo —@e 


rie t — JWIMT@JIbHOCTh HMMY.IbCa. 
Monaraa peasibuyio WHpHHy Momocbl NponycKanHa pesonanic- 
HOH CHCTEMbI MaJIOli MO CPaBHeHHIO C ee HECylle YaCTOTOH H- TIpH- 
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MCHHA 3aKOHbI MPOXOXKACHMA PaMHOHMNYJIbCOB Yepes KOedaTesb- 
ube Cuctembl [JI. 1], nonyuHM BbiIpaxkeHHe AIA AMMJIMTYAbI OFH- 
GaiolelH PasHOHMNYyvIbCa Ha BbIXOZe CHCTeMbI 


co (o ~~ Wo)? 


Vaas(t)= 58 fe =A SU On Ei as 


W —— Gy 





oO 


oo ( = %)8 


= fe i Snead y| (4) 


(ob ~— &),- 
~~ 1 


I]pouspeyqem B MHTerpasiax (4) 3amMeHy nepeMeHHos uHTerpu- 
POBAHHA, MPCABaPHTeJIbHO BBeAA C/leAyloulve O603HaueHHA: 
G@ -— 
——~=2— OTHOCHTeIbHaA TeKyilan 4YacToTa; 
0 
WW, — & es 
———S= C—OTHOCHTebHaA pacctpoliKxa (paccrpolixa Me@xK]y He- 
CyuleH 4aCTOTOH PaaHOMMMyibca HW pe3s0HaHCcHont 
uaCTOTOH CHCTeEMbI B OTHOCHT@/IbHEIX @THHHILAX); 


w,f=t’—OTHOCHTeIbHOe TeKyIUee BPeMA: 
(ot = t’— OTHOCHTCAbHAA JUTE AbHOCTD HMITysbCa; 


2 
Wy 
gg @—Napametp, MponopynonaipHBi KBanpaty 06por- 


Wy 


HOCTH CHCTeMHI. 
Takve OTHOCHTe/IbHbIe NapaMeTPbI BeCbMa yAOOHbI AAA npaKktu- 
HECKHX PaCUeTOB. 
B cooTpeTcTBHi C MpHHATbIMH O6O3HaUeHHAMH Bbipakenne (4) 
MOKeT ObITb 3aMuCcaHo: 


Et 24+) sino 
—a(2+ e)* sin Qf 
Voit eff vee 


—~- 


ee 2 2a: ee 
—fe a(2 +c) — ae |. (5) 


— © 


Muterpanpt (5) He GepyTca B aeMeHTapHbIX *yHKUMAX, a He- 
NOCPCACTBEHHOe HX TaOyHpoBaHHe no MapaMeTpaM CBA3aHO 
C OOJIbIUMMH BbIdHCJIeHHAMH., OHaKO, KaK Mbl YBHAWM HHKe, 3TH 
HUTerpaJbl ykaeTCA TIpeACTaBUTb B BHAe PAOB NO dyHKILHAM 
Kpamna HW HX MPOH3BOAHbIM, AIA KOTOPbIX HMeIOTCH COOTBET- 
cTBylollne Ta6muubl. Takum o6pa30M, 3afa4a Mox«eT ObITb pe- 
IeHa NYT€EM NPHOAMKeHHOTO CYMMHPOBaHHA PHB. 
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Paccmorpum ofHH H3 unTerpasos (5)! 
Or ada? oe 
—@@ +e) sins 
U (a, ¢, == xf ¢ ao (6) 


Sanuuem (6) B BHAe CyYMMbI DByYX HHTerpaJioB 


0 
—~a(2+ )° el 





2 Q 
— © 
’ otra emia 
+fe i rae |, (7) 
0 
Tlepsatii ug HHTerpasion (7) MOKHO NpeACTaBHTb CJIeAYIOULMM 
06pa30M : 
0 oo 
~a(Qt+ Q ## Sin ek c Q # 
f Z a ( “) aL t 2 AQ =fe y ts SE Ao (8) 
— 0 0 


Tlonctapum (8) B (7) H BbIHeCeM OOIWHIt MHOKUTeJb 3a 3NaK 
uHTerpaa ; 


oe oP _ 2 = ° re) QO 7 | 
U (a, C, t')=+e ac fe ag [ eee — t dQ. (9) 


0 





Pa3JIOXKUM. BHIPAKeHHE B KBAAPATHHIX CKOOKAX B PA Teltiopa 


eee aa Ye \2n phic + Fewer a ae 
= neo 
9 Wea” . 
=2 v oar (10) 
n=0 


TlomcTaBUuM 93TO BbIpaxkenHe B (9). u NOWIeHHO mponHTerpupyeM 


iw @) In co 
U1. = ey (228) J et Qt8- Oe dg, (11) 
0 


(2 n)! 
n= 0 








1 Mbi paCCMOTPHM TOJIbKO OAHH H3 HHTerpasioB (orn6aloulywo NanpaAKe- 
HHH Tepequero poutTa wMnyibca). Orn6aiollad BbIXOAHOrO HUMIyAbCca MOKET 
6LITh ONpesemeHa Kak Pa3HOCTbh ABYX COBHHYTHIX NO BPENCEE: OMiGaroulHxX Ha- 
NpAKeHHA NepeAHero pouta. 
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PaccmMoTpum uHTerpast B Bibipaxkennun (11), o603HauHB ero Yepes 


2H y 


Iyg= fen? 2?" sin Qe dQ, (12) 


0 


Ilonoxue B (12) 20, nonyyuum ! 





oS ‘ / t! 
= fe-** 282" go- + (552), (12a) 
20 


rie (=) — Ta6yMpoBaHHand yHkunA Kpamna, onpenesse- 
a 


Man BbIPaKCHHEM 
2 7 _ x2 
M (x) =—~le* dx. 
) vet 


HetpyaHo y6equTbCH B TOM, NTO HHTerpas (12) MomkerT OpITb 
IpeACTAaBJIeH B BUAe | 


ae | ee ee 1 (an) {tt 
lon= ( 1) ry ae 1) ) (over (sy): (13) 


t’ 
3necp 0°” ar) —2n-s mpousBpoqHan dynKunn Kpamna. 
a 





B cOoTBeTCTBHH C 3THM HHTerpas (11) OyzerT 





; fs ane se aren . t’ 
Ula, ¢, t)=+e pie are eye) (14) 


Baipaxkenue (14) caleaqyeT paccmaTpuBaTb Kak oOmulee pellenHe 
HacTtonutel 3samqaun. M3 (14), Kak uacTHbIi cryual, MOKeT ObITb 
HOJIYYeHO pelleHHe 3aMauH, NpeavomwenHoe Cudopospmm B. HU. 
[JI. 1], 0 npoxoxk2eHHH MpAMOYrOJIbHOTO HMNyJibCa yepes Hact- 
POeHHYIO CHCTEMY C pe3OHAHCHOH KPHBOH KOJIOKOJIbHOH opMbI. 
Jl1# 9TOrPO JLOCTATOUHO JIMWb MPHHATh C = 0, 

@Popmyia (14) faeT BO3MOKHOCTH ONPEAeCMNTh 3aBHCHMOCTh 
orHOailleH aMMIMTy, MepegHero (pouta BbIXOAHOTO pafHOUM- 
NyJibCa OT BPCMeHM AVIA 3a0aHHbIX MapaMeTPOB CHCTeMbI (C H Q). 


| Muterpan (12) MoxkerT GObITb B3T, HaNpHMep, MeTOLOM AHpepenin- 
pOBaHHA MO MapaMerTpy. 
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Mpaxruueckuit HHTepeC MPCACTABMAIOT Pe3yIbTaTbl paccueToB MO 
3TOH OPMYVIe WIA BEHYHH @, COOTBETCTBYIOWUHX HaHOozee pac- 
mpoctpaHenitbim YITU. 

OcHOBHaf TPYAHOCTb MOMOOHDIX PaCYeETOB 3aKJNOUeETCH B BbI- 
YUMCJICHHH MPOH3BOAHbIX BbICOKOrO NOpsAKa Ain PyHKuNA Kpamia, 
Ipapaa, CyllecTByIoT TaGJIHUbl YKa3aHHbIX MPOH3BOAHDIX, OANAKO 
NOpsAOK NMpOH3BOAHbIX He npeBbituaer 20, YTO BHO HEAOCTATONO, 
OCO6EHHO MPH OTHOCHTebHO GOOMbWMX paccrpolikax H BbICOKOII 
noOpotHocTH. Hanpumep, AJia onpenestenia U = U (a, c, t’) nips 

== 9050 u c== 0,067 HeoOxoauMO BBIYHCJIMTh NPOHSBOLUIbIe ILO 
40-ro nopsaka. [pouspoanie nopaiKa Belle 20-ro MoryT ObITD 
BbIUHCJIGHb! 10 PEKKYPCHTHON Gopmy.te. 


2 eee 
CBOE 
Hel 





Ha puc. 1—3 npwpenenbl rpad@ukn dyHkunn U = U (a, ¢, t’), 
NaCCUHTaHHble 0 dopmyvie (14) aaa BesMunH @ = 200; 800; 2050. 
3TH rpadukuH MOryT HavHTH NpHMeHeHHe JWisi PALA WLKEHCPHbIX 
PacueTOB, CBASAHHbIX C paspelmdioWleH crocoOHOCTbIO NO 4acToTe 
H C MOM@XO3alIHIMCHHOCTbIO PaAHOMNPNeMHbIX YCTPOHCTB. 

AsTopbl MpesnoOviaraloT B THOCMeAYIOULEM 3HAUHTeILHO YBeJI- 
UiTb KOJIMYeCTBO paC¥eTHbIX Tpa*PHKOB C TeM, YTOOb! Npeslocta- 
BHTb Oomee IWHPOKHE BO3MOMKHOCTH JWI MpaKTHYeCKHX PacuerToR. 

HekoTopble pe3yJibTaTbl pacyeToB ObWIM MpOBepeHbl sKcnepH- 
MeHTaJIbHO. 

B kayecTBe pe30Ha4HCHOl CHCTeMbI Obl HCMOJIb30BaH Crie- 
lHaJIbHO delay nvee WeECTHKACKaMHbIN YCHJIHMTeJIb NpPOMexky- 
TouHOH yactoTl (A fo,7=56 K2y; fnu==1,5 mzzy; a = 2050) c omn- 


29 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


HOUHBIMM KOHTYPaM¥W, HaCTPOCHHbIMH B pe3OHaHCc. Pe3s0HaHcHan 
XapaKTepHCTHKa 3TOrO YCHJHTeIA TpuBeqeHa Ha puc. 4. Jia 
CpaBHeHHA Ha 9TOM Ke PHCYHKEe MpuBeseH rpaduk COOTBETCTBYIO- 
lleH KPHBOH KOJIOKOJIbHOHW chopMb!l (pH a = 2050). 

Ha ycwJuTeJb molaBa- 
JHCb TIPSIMOYFOJIbHbIe pa- 
AVOMMILYJIbCbI, AHTesb- 
HOCTb KOTOPbIX BbIOHPaJaCp 
3HAUHTE.IbHO OObIWeH, YeM 
BDe€MA YCTAaHOBJeHHA po- 
uecca. Ilo H306paxeHHIO 
CHrHala Ha OCHHJIIOCKone 
OnpetemAach BeJIH4HHA 
BbIXOZHOrO - HalipsKeHHA 
(MaKCHMaJIbHOro BbISpoca) 
B 3€BHCHMOCTH OT pa3HocTH 
YaCTOT HAaCTOOHKH yCHJIN- 
TeJIA HW HeCylleH paHOUM- 
nyJbca. 

Ha pune. 5 npusenena 
9KCICPHMeHTaJbHO ~ TIOJIy- 
ueHHaA 3A4BHCHMOCTh OC.1a6- 
J@HUA CHrHada (B Reun6es- 
Jax) OT BeNHUHHbI pac- 
CTpOHKH (Cc) H COOTBETCTBYIOIAN eli pacueTHan KpuBaa. Kak BHAHO 
H3 9THX rpadHKoB, HMeeT MECTO AOCTaTOUHOe CoBNameHHe (no- 
paAuka 25%) TeoperuuecKHX HW SKCIEPUMEHTAJIbHbIX Pe3YJIbTATOB. 
Kpome Toro, H306paxKeHHA BbIXOAHBIX CHrHasoB, cdotorpadupo- 
BaHHble C 9KpaHa OCWHJOCKONAa, MOATBEPKLalwWT KAaveCTBEHHbIe 
pe3y.IbTaTbl pacuetogp (pune. 6). PacxookjeHHe B KOJIMYeECTBEHHDIX 
pe3yIbTaTax CeLyeT, MO-BHAMMOMY, OTHECTH 3a CUeT HeKOTOpOrO 
OTJIMUHA CPOPMbl YACTOTHOH XapaKTePUHCTHKH YCHAMTEJIA OT KPHBO! 
Tayceca (cM. pue. 4). 


Kak BHZHO H3 MpesicTaBJICHHbIX KPHBbIX, C YBeJIHMUeHHeM pac- 
CTpOHKH C UP 3a44aHHOH NOOPOTHOCTH CHCTeMbI @ HaGwOMaloTcA 
CJIENYIOWHe ABJICHHA: 





Puc. 2. 


a) MakaeT BeJIMUHHa HaNnpsAKeHHA YCTAHOBUBLUIeErOCA pe- 
oKHMa; 


6) NOABIAeTCA BbIOPOC, ‘BeEJIMYHHaA KOTOPOTO BO3PacTaeT HO 
CpaBHeHHO C BCJIMYHHOH HalpaxKeHHA YCTAaHOBUBLUErOcH 
pexkuMa; 


B) C HE€KOTOPbIX 3HaYeHHH paccTpoliku (c) orn6aioluan BbI- 
XOAZHOrO HanpsxKeHua [byHKkuna U = U (a, c, t’)] BauH- 
HaeT OCUHJJIHPOBaTb, 
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Anajioruunble ABIeHHA HaGsiogaloTca B Clyyae yBeIMYeHHs 
QOOpoTHOCTH cucTeMbI (@) MPH MHKCHPOBAHHOM H OT/IHYHOM OT 
HYA 3HAaYeHHH paccTpoHKH (C). 
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B HacTosulee BpeMA MPOBOANTCA HCCMemOBaHHe aHaJOrHUHOH 
3aauu JIA CHCTeMbl, pe30HaHCHaA XapaKkTepHCTHKa KOTOPOH 
HMeeT IVIOCKY10 BEPLUIMHY H CONPAKeHHbIe C Heli CNaMbI, ONMCHIBae- 
mMble KpHBok Taycca. OmuaaeTca, uTO NoOyYeHHOe pellenHe eLic 
6ouee IpHOMH3HT TeOpeTHYeCKHe pe3yJIbTaTb! K MpakTHUeCKHM. 

B 3aK1OUeHHe aBTOPbI CUHTAIOT CBOHM AOMTOM BbIpa3sHTb CJla- 
rojapHOCTb HHKeHepaM JI. M: Xmopiiko u O. B. Heg3peukomy 3a 
[IOMOMIb B TEOPeTHYCCKHX HU JKCNEPHMEHTAIbHbIX HCCJELOBAHHAX. 
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Puc. 6 
26 a) ¢ = 0,02; 6) ¢ = 0,027; 8) ¢ — 0,033;tr)=e = 0,04; 4) ¢ = 0,05; e) ¢ = 0,067 
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Huscenepa 3. K. CAPAJDKHIUBHJIN, TT, H. 3ABOTKHH 


TOYHbIN CNOCOB H3MEPEHHA HEJIMHEAHOCTENM 
PA3SBEPTOK JJIEKTPOHHOJIYYEBBIX TPYBOK 


B cratTbe OnNCat OObeKTHBHDIN cioco6: H3aMepeHHa HemNHeHHOCTeH pa3- 
BEPTOK 3ICKTPOHHOAYUEBLIX TPYOOK, MOSBOVIAIOWHH ONpeReIATh HeAMHeHHOCTH 
nopagka 1% H MeHee. 


Brenzenne 


TIpu pa3pa6otKe HM 3KCIVIyaTalHH CNeWHaJIbHbIX TeJICBH3HOH- 
HbIX YCTPOHCTB, @ TaKKe PpaJ\HOJIOKalLHOHHbIX YCTA@HOBOK, crie- 
UHaJIbHBIX H3MCPHTeCVIbHBIX OCLMOrpapos wu ApyrHx mpHGopos, 
MMEIONULUX MPeLH3HOHHbIe pasBepTKH, ObIBaeT HEOOXOAMMO OCTA- 
TOYUHO TOUHO H OOSEKTHBHO HSMEPHTb HEJIMHEHHOCTH pa3BePTOK 
SEKTPOHHOJYY4eBbIX TDy6oOK. OmHako BCe CYLIeCTBYIOWLMe AIA 
39TOoro cmoco6br yacTO He OGecTiIeYHBalOT HeEOOXOAHMOH TOUHOCTH 
u3MepeHua. Tak, HalpuMmep, tlpocrenurue CnocoObl AaloT BO3MOxK- 
HOCTb H3MePHTb HewMHeliHOcTH Mopagka 10—15% c ToUHOCTHIO 
-+3%, a 6oulee TOUHbIe (ONTHYeCKHe, C AaHTHMAapaJlMakCHbIMH yCT- 
polictnaMu) — 7% c TOUHOCTbIO +2%, NpwuemM NOPpelHOCTb 3Ta 
ONPeAeJIAETCH, B OCHOBHOM, CYObEKTHBHOCTbIO H3MepeHHA. 

Llenbio HacTOALWel CTaTbH ABJIA€TCA ONHCAHHE OObBEKTMBHOTO 
H 6osee TOUHOTO cnHocoOa H3MePpeHHA HeJIMHEHHOCTeH pa3BepToK 
WIEKTPOHHOJIYYEBHIX TPYOOK, KOTOPbIN Mor ObI 6bITb Moe3eH B YKa- 
3AHHBIX BbILEe CYUaAX. 


1, Cyuyecrpyrowwve cnoco6ni u3McpeHnun HeTHHeMHOCTeH 
Pa3BePTOK 3JIEKTPOHHOJY4eBbIX TpyOOK H KPHTePHH HX OLLEHKH 


VismepeHve HeJIMHeHHOCTeH pa3BeEPTOK OObBINHO MpOH3BOLAT 
CNCRYIOLHM OOpa3om. Jlyy MOYJHpylOT CHHXPOHHBIMH C pa3Bepr- 
KOH []-o6pa3HbIMHW HH KpaTKOBPeMeCHHbIMH UMIMYJIbCaMH, H Ka- 
KHM-JIHO0, CMOCO60M H38MepAIOT Ha 3KpaHe TNyOKH paccTosAHHe 
MexKY COCCEAHHMH CBETALLMMHCA MOAYJIAWHOHHbIMH JIMHHAMH WI 
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TOUKAMH, HaxXOJA Npu STOM MAKCHM@/bHOe H MHHHMAJIbHOe 3Ha- 
Y@HHA 3THX paccToAHuH (puc. 1). Uacrory MOYAMpPYIOIHX HM- 
ybCOB BLIOHPaloT TaKkOH, UTOObI Ha 9KpaHe TpyOKH OOpaszoBa- 
Hoch oT 10 no 20 MOAYJIAILHOHHDIX JIHHUH WIM TOURK. 

OUeCHKY H@IMHeMHOCTH paSBePTOK OObIYHO TIPOH3BOAAT TO Tak 
Ha3bIB@e@MbIM KPHTe€PHAM HeJIMHEHHOCTH. OHHM H3 HaHOovree pac- 


Puc. 1 


MPOCTPaHeEHHbIX KPHTePHeB AIA OWCHKH HEJIHHCHHOCTeH PasBepTOK 
T@JICBH3HOHHBIX PAaCTPOB ABJIACTCA KPHTepHH, MO KOTOPOMY He- 
JIHHEHHOCTb OLWC@HHBaeCTCA KaK MAKCHMaJIbHOe OTHOCHTEJIbHOC H3- 
MeHeHHe PaCCTOAHHH M@XAY MOLYJIAWHOHHbIMH CBETAUIMMHCS! [0- 
JIOCKAMH K HX CP€AHEMY 3HaYeCHHHO: 


—b 
D = 27; 100 ["/ol , — 





rae a uv 6 — MaKCHMa/bHOe H MHHHMaJIbHOe PACCTOAHHA MeK AY 
CBETALLHMHCA MOAVJIAUMOHHbDIMH NOJOCKaMH. 

Mcxoan v3 onpefesieHHA KOIPMNUNeHTA HeJIHHEHHOCTH pa3- . 
BEPTKH B AaHHOH TOUKE pactpa, Obl mpeiowen Apyron kKpHTe- 
pul {JI. 1], no KOTOPOMY HeJIMHEHHOCTh OLHHBaeTCH Kak MaKCH- 
MaJIbHOe OTHOCHTEJIbHOe HSMCHEHHE PaCCTOAHHH MC?CLY MOYJASI- 
WHOHHbIMH CBETHILHMUCH NOMOCKAMH K UX ‘HelCKaxCHHOMY HH 
CNeNeAaPUMPMeTHUECKOMY 3HAUeHHIO. ITOT: KPHTEPHH NOKasblBaeT 
MAKCHM@JIbHOe OTHOCHT@JIbHOe H3MeHeHHe MacilTa6a H300pa- 
*KEHHA: 





Es 2 100 [°/,], (2) 


9 
rae au b-— Te we 3HaveHHA, uTO HB (1); 
S 
d= ~ — HeHckaKeHHOoe HJM cpemHeapuMeTuuecKoe 3HaAYeHHE 


| IUHPHHb! BC€X MOYJIALHOHHbIX NOJIOC; 
S — pa3Mep CTPOKH WIM Kagpa (AMHa pasBepTKyH) ; 
f. — COOTBETCTBYIOLILEE KOJIHYECTBO MOLY.IAUHOHHDbIX MOJO. 
OueHKy HeJHHeMHOCTH No KpHTepHto (2) ceayeT CUHTATb, M0- 
BHUMOMY, 6o/lee NpaBNAbHOH. OaHako TpakTMyecku OleHKa He- 
NHHEHHOCTH TO KpHTepHAM (2) u (1) MaeT OAMHaKOBbIe pe3yiJIb- 
TaTbl, OCO6€HHO IPH H3MePeHHH MaJIbIX HeJIMHeEHHOCTeH. Kpome 
TOTO, MPH OWeHKe HeJIMHeHHOCTH NO KpuTepuio (1) MpousBoasT 


ay 
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Bcero 2Ba 3aMepa (au 0D), B TO BpeMA KaK IPH OUeHKe Hewminell- 
HOCTH TO KpuTepHio (2) HeEOOXOAMMO MIDOUSBECTH 3aMepbi a Hu Ou 
onpenetuth d. TakvuM o6pa30M, Cc MmpakTHyecKOl TOUKH 3peHHA 
OLeHKa HCJIMHEHHOCTH No KpHTepHio (!) aABsIseTcsH Gosilee yROOHOH. 
2. OOLeKTHBHDIA cnoco6 H3MepeHHA HeEJIMHEHHOCTH 
Pa3BePTOK JJIEKTPOHHOJYYeBbIX TPyOOK 


OtpeskH au 6b wa puce. | COOTBeETCTBYIOT MAKCHM@JIbHOMY Hi 
MHHHM@JIbHOMY ITYTAM JIV"a Ha 3KpaHe TPyOKH, MPOXOAUMbIM 3a 
OHO H TO 2Ke BPeMA, PABHOe NEPHOAY MOMYJIHPYIOWUX HMMYJIbCOR. 

OueBHAHO, ITO Dt ONPeAeeHHs! HeMHHEHHOCTH pasBepTOK 
MOXKHO H3MEPATb He OTPe3KH MYTH, MPOXOAHMbIe JIYYOM 3a OLMHA- 
KOBOe BPEMA, a OTPC3KH BPeMEHH, 3a KOTOPHle JU NpOXOAHT OH- 
HAKOBbIe OTPe3kKH MYTH. OueHKa HeJIMHEMHOCTH MPH 3TOM MOMET 
IIPOH3BO/IUTbCH TO KPHTepHO, aHasoruunomy (1), T. e. 


t, — by 
D! = 2-7-2100 [a], (3) 
rie fj H fg — M&@KCHMadJIbHOe H MHHHMaJIbHOe BPeMH, 3a KOTOpPOe 
AYY- MPOXOAMT OMHHAKOBbIe OTPe3KH IlyTH Ha pas- 

AMYHBIX yuacTKax 39KpaHa TpyOEu. 
Jina H3MepeHua BPeMeHH, 3a KOTOPOe AVY NPOXOANT OANHAKO- 
BbIe OTPeSKH MYTH, Ha muanwak6y tTpyOxu J (puc. 2) Hakjasb- 


Seat 





Puc. 2 


BaloT CMeCWMAaJIbHbIM MATYMK, KOTOPHIM COCTOHT 113 aHTHMapasmaKc- 
HOW: HempospauHoH onpaBKuH 2, uMelollel Be y3kve TapaJvenb- 
Hble ules 8, u tbotoasementa 4. Hemonyanpopanublii av1eKTPOH- 
HbI yu" O, H@JMHEHHOCTb OTKJIOHCHHA KOTOPOrO HeEO6XOAMMO 4H3- 
Me€pHTb, IPH ABHKEHHH C/IeBa HampaBo. NCCeMOBaTeAbHO Mpoxo- 
AuT ucpe3 TOUKH S; HW S2 AlomuHOdopa 6 u npoHsBO_HT 3acBeTKy 
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(horosueMeHTa, B Wen KOTOPOTO BOSHUKAIOT jiBa MOCMeMOBATENb- 
HbIX HMIyJibCa, CHHXPOHHbIX C YaCTOTOH MOBTOPeCHHA OTKAIOHAIO- 
juero HalpsaxKeHun (puc. 3). Basa STHX HMIYbCOB 34BHCHT OT 
HOJIOMKECHHA NATUHKAa Ha 9KPaHe TPyOKH. 

TakuM o6pa30nN, H3MepeHWe HeJIMHEHHOCTH CBOAHTCA K H3Me- 
PeCHHIO BPCMeHH MeXKAY WapHbIMH HMINYJIbCaMH Ha pa3JINUHbIXx 





Puc. 3 


yuacTkaX JIMHHM pa3BepTKH Ha 3KpaHe TPyOKH M BbIYHCJIEHHIO 110 
cbopmyvie (3). Sro usMepeHHe MOET MPOH3BOAMTHCA JIEKTPOH- 
HbIM CTOCO6OM H, CeMOBATEJIbHO, C OOMbUMIeH TOUHOCTbIO, YEM H3- 
MepeHHe OTPe3KOB M@2KAY CBETAULHMHCA MOLYJIAUMOHHBIMH = [0- 
JIOCKaMH. 

Jlas yHuuToxkenna GOKOBOK 3aCBeTKH POTOSJIEMeHTA H NoJyWe- 
HHA Y3KUX HMITYJIbCOB C KPyTbIMH @POHTAaMH HeOOXOAHMO ONnpaBKy 
MaTUnKa BbIOUPATb TOILE, YeM CTEKIO MlaHWanObl, a Wes B HeY 
eNaTb MaKCHMa/bHO y3kKHe (paBHbie WIM yxKe alepTypbl Jlyya). 
PaccTosHve Me@XKAY WLC1AMH BbIGHPaloT NpHMepHO paBHbim 1/20-— 
1/10 or ANHHbI JIMHMM pasBepTKH Ha 9Kpane TPyOKH. 

Jlatuvk Ha 9KpaH TpyOKH yCTaHaBJMBaeTCA Tak, YTO Pa3zBOpa- 

_UMBaeMbIir Jryd MepeceKaeT LCM NOX NPAMbIM yIJIOM WJM O1M3KHM 





—_- typename en mice ee ei eS coe SES SE TD Sat CL 


Puc. 4 


Kk Hemy. KpoMe Toro, MepeMelilaTb ZaTYWK NO 3KPaHy TpyOKH cue- 
jlyeT TaKHM O6pa30M, UTOObI STOT YrO/ COXPAHAJICA MOCTOAHHDIM. 
C aTof WesbiO WaTYUK YCTaHaBJUBAaIOT Ha HaNpaBJIAIOWMH Mo03, 
KOTOPbIH] MOMKET KPeMUThCA kK OOPaMueHHIO TPyOKH. 

CyenyeT oTMeTHTb, YTO GarosapA MOCJeECBEYCHHIO JIIOMHHO- 
tbopa HMMy/bCbl Ha BbIXOMe MaTUWKa OYAYT UMEeTb HECKOMbKO 
HHOH BHO, YeM OHH H300parxKeHb! Ha puc. 3. 

Tipu mpoxoxKseHHn Jy4a MO mepBol tlembIo B Wenn (oTosje- 
MeHTa BOSHHKHET (pOHT MepBoro uMMyIbca (pc. 4). Satem mpo- 
HCXOLMT TWiaBHblli cnaq UMMyEca, OOycJIOBJIeHHbIN Mocwecaeye- 
HHeM 9KpaHa, a 3aTeM y2xKe OT YPOBHA MaBHOrO Chada BOSHHKAaeT 
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(PpOHT BTOPOTO HMMyvIbCa, COOTBETCTBYIOWMH NpoxoxKMeHu10 syya 

NOX BTOpOH Mle/IbIO. OTH UMMYJIbCbI MOryT ObITh NpomAnddepenun- 
POBaHbl H CPOPMHPOBAHbI AIA YJIYYLICHHA KPYTH3HbI (POHTOR. 

BpemMa Mey BOSHAKHOBeHHeM NepBOrO HW BTOPOFO UMITYJIbCOB 

MOXKeT ObITb H3MEPeHO, HaMpHMep, NPM MOMOLIN OCUHsJOrpada, 

| HMEeWILero KaJIHOpallMOHHble 

a) MeTKH BpeMeHH. [lepexogasa kK oT- 

cueTy BPeMeHH MO YHCJIY MeTOK, 


Diss hy — Ny 100 [Fa (4) 


: | Ap a 
| | 6) rae My HW Mg — 4vcCsa MeTOK Bpe- 
| Me€HH,  COOTBeETCTBYIOUIMX Bpe- 
| L — MeHH fy H fp. 
- YemM MeHbINYIO H@JIMHEHHOCTb 
8) | HeOOXOAHMO H3Me€PHTb 4° 4eM 


! OOJbLIaH TOUHOCTh Tpebyetca, 
TEM OOJIbLUEGe KOJINUeCTBO KaJIH6- 
PalHOHHbIX Me€TOK BPeMeHH Heoo- 

| XOMMMO HM€Tb M@XKAY HapHbIMu 

| MMIyJlbCaMu. Tak, HalipHMep, 

. JI H3MePeHHA HeJIMHeEHHOCTH 

| 

| 


nopaaka 1% MekKaAY NapHbiMH 
HMMYJIbCaMH HEOOXOAWMO HMETb 
okoOvIO 100 KasIMOpauHOHHbIX Me- 
| TOK BpemeHH. [JogcyeT Takoro 
KOJIM4eCTBa Ka J1H6p aWMOHHbIX 
M€TOK MOXeT ObITb MPOH3BeeH, 
: HanpuMep, Ha ocuHJNorpade npu 
a) [ TIPHMCHeEHHH §CIIMPpaJIbHOH pa3- 
l BpepTkH. IlpuHuun roctpoenua 
TaKOH pa3BePTKH NOACHHeTCA 
METOUUUOUITENUTTATVOOTVINT TOOT puc. 5, rae: a) NapHble HMNYJbCbI 
HafmpaAmKeHHA C MaTUYHKa Mocwie 

Puc. 5 ‘3 : 
weneh dopmupopanun; 6) umM- 
NyJIbC HallpAKeHHA, CcopmMupo- 
BaHHbIM H3 NapHbIX HMMYyJIbCOB TaTuHKa; B) CHHYCOHAaJIbHOe 3a- 
Tyxalolllee HallpaxKeHHe; ©) KOCHHYCOMaIbHOe 3aTyxaloliiee Ha- 

ipsxkeHHe; 1) Ka/MOpawHOHHble HMMYJIbCbl BPeMeHH. 

IIpu togaye CHHycOHAabHOTO HM KOCHHYCOUAa/IbHOTO Hanpa- 
X%KEHHH COOTBETCTBCHHO Ha POPH30HTAJIbHbIe HW BEPTHKAJIbHbIe Mia- 
CTHHbI, € M€TOK BPCMeCHH —~ Ha MOAYJAATOP Tpy6ku ocuuIOrpada, 
Ha 9KpaHe MOJY4YHM OCUMJJIOrpaMMy, NOKa3aHHy!o Ha puc. 6. 

Ha oOclWlorpaMMe Me€TKH BPeMeHH pacnoOKenbl palvasbHo, 
Tak Kak HX 4YaCTOTa KpaTHa YaCTOTe. CNHPaJbHOH pa3BepTKH. Iro 
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NPHBOAUT K TOMY, TO B OAHOM NOHOM OOoOpoTe cnupau Ccosep- 
KUTCH WeslOe KOJIMYCCTBO MeTOK BpeMeHH. Hapyuienne pasHadib- 
HOrO paCHOJIOXRXeHHA MeTOK, BC/IEACTBHE HeCTaGHJIbHOCTH YaCTOT, 
MOKEeT GbITh JerKO OGHAPy2XKeHO BU3yaJbHO. I]pakTuyeckH uacToTa 
MeTOK MOXKeT ObITb NOACTPOeHa Nepexh H3MePeHHeM. YuUHTbIBAH, 
‘ uTO Tpouecc H3MepeHHsA AJIMTCA He GOoslee HECKOJIBKHX MHUYT, 
K CTAOHJIbBHOCTH YaCTOThI FCEHEPATOPOB OTKJIOHAIOWUIUX (PHC. 5, 6H 
2) Hw KamH6pytoulero (puc. 5, 0) HanpaxKeHHli He NpeMbABAeTCA 
BbICOKHX Tpe6OBaHHhH. 
TlomHOe YHCIO METOK BPeMeHH OyeT paBHO 4HCJY METOK B O,- 
HOM BHTKe CMHpaJiH, YMHOMKeCHHOMY Ha HCO NOJIHbIX BATKOB, 
JOC METKH B HEOKOHYeCHHOM BuTKe. [IpaKkTHyeckH pH H3MepeHHu 


Puc. 6 Puc. 7 


MaJIbIX HeJIMHEHHOCTeH NOACYeT MeETOK BPeMeHH HeEOOXOAMMO IIpo- 
W3BOJHTb JIMIUb B O2HOM HeEMOAHOM BHTKe, TAK KaK YHCAO MOHbIX 
BUTKOB OCTaeTCA MOCTOAHHDIM. [lpn ucnob30BaHHN OCH MAJIOrpatiba 
c Tpy6koli 5”, cpeqHAA AMHa BUTKa paBHa 200 Mm, ITO NO3BOuIUT 
nomcunTaTb 50—100 MeTokK BpemMeHH. _ 

TlogcueT Me€TOK BPe€MeHH MOXET ObITb NPOBeAeH H PaCTPOBbIM 
MeTOAOM. STOT MeTOA 3akJOUaeTCA B MOJIYYEHHH Ha IKPaHe 
‘oclusorpatba pactpa, BePTHKaJIbHOe OTKJIOHEHHE KOTOpOrO CO3- 
WaeTCA H3 UMMYJIbCOB HalipAKeHHA, H30OpaxKeHHOrO Ha PHC. 9, O, 
a TOPH30HTAJIbHOe OTKJIOHeEHHe — H3 HMIMYJIbCOB, YaCTOTA [OBTO- 
PDCHHA KOTOPbIX PaBHa YacTOTe CHHYCOHAabHOrO HalipsKeHHA, 
HCHOJIb3yeMOro IIpH CiupasbHOK pasBeprKe. Unciio crpok B pacTpe 
3aBHUCHT OT JWIMT@IbHOCTH HMMyJibCa, NOKa3aHHoro Ha pue. 5, 6. — 

TIoqKOUNB K MOAYAATOPY JICEKTPOHHOJyYeBON TpyOKH OCIIHI- 
norpata UMIlyJibCbl Me€TOK BPeMeHH, MOJYIHM OCWKIOrpaMMy, 
noka3aHHyl0 Ha puc. 7. Kawkaaad cTpoka Takoro pacTpa 3aMeHHT 
BHTOK CIMpaJlw B Tpewblayulem mMeToge. CaexyerT OTMETHTb, UTO 
HCNO/Ib3OBaHHe pacTpoBoro MeToya yOOHO, eC/lM BpemMaA OOpaT- 
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HOPO XOla FOPH3OHTAIbHOH PasBePTKH He MpeBblillaeT MepHoya Me- 
TOK BpemeHH. [loxcunTaB 4HCJIO MeETOK B NOJIHOH CTpOKe pacrTpa, 
YHCJIO MOJIHbIX CTPOK HW YHMCJIO METOK B HEOKOHYEHHOH CTpoKe, onpe- 
AeJIAIOT NOJIHOe UHCJIO METOK BDeMeHH. | 

lad mosqcvqeta Me€TOK BPe€MeHH MOTYT ObITb HCIO/Ib3O0BaHbI CUeT- 
UHMKH UMITyJIbCOB. OAHaKO HCIOUb30BaHHe CYeTYHKOB HMMYJIbCOB 
BO3MOXKHO, CCIM CHe€T HMMYJIbCOB Me€TOK BpeMeHH OyeT TIpOH3BO- 
JMTbCA JIHLIb B OJHOM MepHose pasBepTKH. C a3TOH LebiIoO dJ1eK- 
TPOHHbIH JIYY, HeJIMHEHHOCTb OTKJIOHEHHA KOTOPOrO U3MePsIOT, 
OTMHPaloT Ha BPeMA OHOrO NepHosa. TlowyyenublH CXeMOH OLH- 
HOUHbIN MakeT HMITyJIbCOB, H300paxKeHHbIN Ha pH. 5, O, NOCbIAaIOT 
Ha CuUeTUHK HMITYJIbCOB, KOTOPbIN H @HKCHPyeT KOJIMYECTBO MeTOK 
BpeMeHH. 

M3 npuBeweHHbIxX Bbiiwe ciOCco60B MoAcueTa YHCJla MeTOK Bpe- 
Me€HH Hav6ovlee yHOOHbI Cnocod CNHpadbHOH pa3BepTKH HM pacrT- 
posbil. Tlogcuer ucla MeTOK BPeMeHU C MOMOLLbIO CYeTYMKOB 
MMITyJIbCOB, XOTA WH ABJIAeCTCH HaHOO.lee 34M@HUMBBIM, HMeeT OFpa- 
HHYeHHA BBAAY OTCYTCTBHA MPaKTHYeCKHX CXeM JIA CUeTa HMNYib- 
COB BbICOKHX 4acTOT (NopAyKa | Meer). 

IIpu G6oulbluuX CKOPOCTAX Pa3BePTOK MOJYYeHHIO ABYX YeTKHX 
HMMYyJIbCOB aTYHKa MelaeT mocuecBeyeHue womMHMHOdopa. Ha 
puc. 4 NOKa3aHbl HMIMYJIbCbl, MOJIYYeHHbIe MPH OAHOPa3sO0BOH pa3- 
BepTKe C y¥eTOM Noc/lIecBeYeHuA JOMHHOMopa. Ecuim 3a nepuos 
Pa3sBePpTKH CBe4eHHe JIOMHHOMOpa He ycneeT AOCTATOUHO CNaCTb, 
TO TIpH NOBTOPHOM fMpOXOXKAeHHH Jy4a NO WeJIAMH MO TOH xe 
JMHHM pa3SBepTKH Pa3MaXH UMMYJIbCOB, CHHM@eMbIX C aTYuHKa, 
OyyT 3HaYuHTeJIbHO MeHbUWe. J].IA HCKJHOYCHHA STOFO ABJICHHA He- 
OOXOMHMO MeEPHOAMYECKH OTNHPaTb JY, HeJIMHEHHOCTb OTKJIOHe- 
HHA KOTOPOrO H3MepsAeTCH Ha OHH, NepHOL pasBepTKH, a H3sMepe- 
HH@ MpOH3BOAUTb Ha OCH WIorpade c nmocjecpeyennem. [lepnoy 
OTMUpaHHA JI4a ONpeesAeTCA BPeMeHeEM NocecBeyeHHuA TPyYOKU 
UCIIbITYeMOrO YCTPOHCTBA. 


VM3mepeHie HeJIHHeEHHOCTeH Pa3BePTOK TeJIEBH3HOHHOrO pacTpa 
NPOH3BOAHTCA MOOYePeAHO JWIA KaZPOBOH H CTPOYHOH pa3BepTOK. 

TlpH H3MepeHHH HeJIMHECHHOCTH OTKJIOHCHHA CTPOUHOH pa3sBepT- 
KH MPHEMHbIX TeJIEBH3HOHHbIX TPyOOK WesecooO6pa3sHO MpHYMeHATb 
YCTPOHCTBO AJIt BbICBeEYMBAaHHA OAHOH cCTpOKH. II[pu sTOM HewHHeH- 
HOCTb CTPOUHOH pa3sBepTKH MOKeT ObITh H3MePeHa Ha JIOOOM 
yuacTKe pactTpa, BbITeAA Ty WIM HHYIO CTPOKy NO KaaApy u COOT- 
RBETCTBYIOLIHM OOPa30M NepeMelilad AaTuHK. 

IIpu u3SMepeHHH HeJIMHEHHOCTH OTKJIOHCHHA KafpOBOH pa3- 
BePTKH CTPOUHYIO pasBepTKy HeEOOXOAMMO BbIKJIOUHTb, YTOObI JY 
mepecekaJl UWledH MaTaHKa MO MpAMbIM YIJIOM WIM OJIM3KHM 
K Hemy. B npoTHBHOM caly4uae cTpokH OyAyT JOKUTECA Napas- 
JI@MbHO LWieIAM AaTUHKa, a 9TO 3HAUHTETbHO YBeJIMUMT OOKOBYIO 
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-3acBeTKYy (pPOTOSJIEMeHTa H MOXKET BbIZBATb B CFO LelK MOABJICHHC 
HapHbIX WJIH MHOPOKpaTHBIX HMMYyJIbCOB OT KaAKAOH LIeJIH. Kpome 
Toro, JBYxKeHHe Jy4a MO BepTHKaJIbHOH JIMHHH (pH HaJIM4Hu 

 CTpouHoO pa3BepTKH) OKaSblBaeTCH AHCKPeTHbIM, YTO OFpaHHeAT 

' TOUHOCTh H3MepeHHa. Jin H3MePCHHA HEJIMHEHHOCTH Ha Pa3HbIx 
yuacTKax pacTpa HeOOXOAHMO BBeCTH WEHTpOBKy JIy4¥a NO FOpH- 
30HTaJIH. [locsegqHee HEOOXOAHMO BCJeEACTBHE BOSMOXKHBIX NOrpel- 
HocTeli H3MePpeHHA 3a CYeT HEOAHOPOAHOCTH (HECHMMeTPHYHOCTH ) 
-OTKJIOHAIOWero «NOAA uw pas6poca pamdyca KPHBH3HbI 9Kpana 
TpyOKH. 

OnucaHHbIM BbILe CNOCO60M MOKeT SbITb H3MepeHa He.IHHeH- 
-HOCTh pa3BePTOK HM NMepeAalOulHX TeEBHSHOHHbIX TpyOOK MPH HC- 
MOJIb3OBAHHH COeUHaJIbHbIX HCNMbITATeJIbHbIX Ta6HW (HampHMep, 
WaXxMaTHOrO NOJIA). ; | 

Onpeaenenne HeJIMHeHHOCTH CTPOUHOM pasBePpTKH MOXKET ObITb - 
fPOH3BEEHO HSMePeHHeEM AJIHTEAbHOCTH BHAeOCHTHaa Ha BbIDe- 
AeHHOll CTpOKe OT OMMHAKOBbIX MO BEMYHHE OObEKTOB Ha Pa3HbIx 
yuacTKax pacTpa BAOJIb CTPOKH. | | | 

Vimnyibcbl BUCOCHTHaa, AAMTE/IbHOCTh KOTOPbIX NOMJIEKHT 
H3MeEPeHHIO Ha Pa3sHbIX yYaCTKAX CTPOKH, OYAYT SKBHBAVICHTHDI HM- 
flyIbCaM, W30OPaxKeHHbIM Ha pc. 5, 6. Ha pasmuyHbix yuacTKax 
CTPOKH OHM OyYAYT HMeTb Pa3HYIO ANHTEIBHOCTb, COOTBETCTBYIO- 
WLyIO CKOPOCTH pasBepTKH NepesaioueH TpyOKH Ha aHHOM y4aCcT- 
Ke cTpoku. [locaeqHee aeT BOSMOMKHOCTH ONPeAeATS HeJIHHeH- 
HOCTb JIIOObIM H3 BbILMeCOMHCAHHbIX METOAOB. | | 

HeaHHeMHOCTh KapoBon pa3BepTKH MOKeT ObITb ONpeAeeHa 
nyTeM MOACYeTa KOJIHYeCTBa CTPOK, B KOTOPbIX COAEPRKHTCA: BALEO- 
‘CHPHa/l OT OAHHAKOBBIX NO BeEAHYMHeE OObEKTOB Ha Pa3Hbix y4actT- 
KaX paCTpa BAO/b Kafpa, T. e. B 9TOM Cyuae B KayeCTBe METOK 
BPEMeHH, HCNOMb3yeTCA CTPOYHAA “AaCTOTA. 
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H. M. LIAXOBCKOH * 


UCCJIEMOBAHHE CMEKTPOB H 3BE3.HbIX BEJIM4HH 
_B OBJIACTH MOACA OPHOHA. 


1. BBEEHHE 


te a 


001-3 


1. B 1944-54 r. r. mpod. Tf. TI. Tapenaro’[1] noapo6uo uccrenoBa 
apé3int B OOMACTH TMOWMaLbO 9 KB. rpasycoB BOKpyr HSBECTHOH TYMAH- 
uoctu Opvona. MM Obi mOTyYeH Pad BEChMa HHTEPECHBIX PCSYAPTATOS, 


B 4HCAe KOTOPHIX MBI OTMeCTHM Ce LYIOUMe: 


1) 3né3abI B STO OONaCTH O6pa3yloT MpOcTpaHcTBeHHYy!O FPyNNHpOBKy 
Ha paccrosHun 400 nc Cc ABHO BhIpa2KeHHOH KOHUeCHTpalveh K HECKOJIBKUM 


wueHTpaM (B TOM uNcTe H K camMoli TYM@HHOCTH). 

2) JivarpamMa CieKTp — aGCOJIOTHAA ‘BeJIHUHHa JIA WIeHOB 
CKONMCHUA HMeeT COBEPIWIeHHO OCOOeHHHIH XapakTep: NIpHCYyTCTByeT 
Woe KOMMYeCTBO 3BE30 riaBHOH MOCAeOBATeAbHOCTH CMEKTPaAbHHIX 
cop 0O—A5 u pa3MHTOe 061aKO 3Be3—CYOrHraHTOB CHeKTPaIbHX 
cop G—K vu aOcomwTHHX BeMYHH+2™ Hi caa6ee. 


3TOrO 
OO/b- 
Kacy 
K1ac- 


3) Umeetca OObuI0e KOMYECTBO OUCHb XaPpaKTePHHX MepeMCHHAlX 
3Bé3, Tula TyMaHHOCTH OpKoHa (T Teasya, RW Aur) noxa3biBaiowlAx 


CHAbHeHyIO KOHLWeHTpallMlo K WeHTpy TYM@HHOCTH. 


B cpast c 3THM,B pacipeszerenwu Bcex 3Bé34 ykasaHHOH o6acTH No 


CeKTPaM HM 3Be32HHM BeAMUHHaM HaOAI0Mal0TCA 3HAUNTe/bHbIC AHOMAIMH: 
A3OLITOK 3B830 CHeKTpabHx Ksaccop B u A, 4H, B MeHbIeH CTeMeHH, 


Gu K, uw u30bITOK 33630 8—9 yu 18—15 BUAMMBIX BeJIMGHH. 
2. Umerrca BeCKHe OCHOB@HHA CYHTATb, ATO H3yYHeHHOS HW. 


. Tla- 


peHaro CKOMMeHHe ABAeTCH acTbIO 6omee NpPOTAKEHHOH FpyNNHpOBKH 


(accounalluu), 3Bé31bI KOTOPOH mpoeKTupyloTca Ha cocewHHe WacTH 
iB TOM uncre Ha O6macTb Tlosca Opnoua. 


He6a 


B noub3y sTOrO MpeANOAORWeHHA WIA o6nactu Tloaca ropopaT clenyw- 


mue JaHHHe: | | 

1) Tlopprmennad O61lad NAOTHOCTb 3BE3— B STOM paloue. 
| 2) Hanmuve TaM HeHOPMaJbHO 6onbmo0ro 4ucNa YTOpAdHx 
(09-—B5). 


3Be3i, 


3) Haamuve HeCKOJIBKHX Ne peMCHHHIX 3BE30 THMa TYMAaHHOCTH Opuona 


u auddby3HHX TyMaHHOCTeH NGC Ne 1193 soxpyr © Orionis, NGC Ne 


1227, 


U3BeCTHAN TEMHAA TYMA@HHOCTb ,KOHCKaHA romospa* u ap.). Ilpopeaeunoe 
Il..1]. Tlapenaro uccresoBanue B 3pé3n BO BCém co3sBe3qHH _ OpHoHa 
—{1, erp. 285], a Takaxxe IIpeABapUTeIbHOe MCCAEAOBAHHE BpceH accouMallvi 
Opuona [2], NOATBeEpxXDaIoT CyUlecTBOBaHHe accolMalny, pacnpocTpaHalo- 


imeiica Ha [lonc Opuoua. 
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3. B 1955 r. Il. I. Tlapenaro paspa6oTaa naw KOMMIeKCHOrO u3y- 
4YeHHA H30PpaHHbIX OOnacreH Mueunoro Ilytw uw B TOM uncae ob6mactTH 
accounauun Opuona [3]. Stor man 6b MpHHAT K BEIMOAHeHHIO | TIne- 
HYMOM Komuccuu no 3Bé3qHO acTpoHomun AcTpoHomuyeckoro Coserta 
AH CCCP. B pa6ore no ero BEInojAHeHHIO NpHHUMaeT yuacTHe pay CoBeT- 
CKHX OOcepBaTOpHH. . 

B cBA3H C 3THM MpescTaBAneTcA wWemecoo6pa3HbIM ony61HKOBaHHe 
Halle paOoTh, BbIMOHeEHHOH B 1953 r. Ha Kadeape 3Bé3qHO acTDOHOMHH 
MI'Y nox pykososctrsom npod. Ti. Tl. Mapexaro u apasiulelica mpesBa- 
PHTeJIbHBIM UCCIeqOBaHHeM OOsacTH ITlosaca Opwona c vebIO BBIABeCHHA 
IIPOCTPaHCTBEHHOH TPYNNHPOBKH 3Bé30 B 3TOH OOmACTH HU ucCAeOBaHHA 
Xapaktepa e€ HacevieHHA. : | 


% 


2. MATEPHAIL. 


1. B HacToAlleH pa6oTe uccAeAYIOTCA CNEKTPbI HM 3Ba30HbIC BEMUUMHbI 
3Bé3, B OOacTH Ilosca Opnona (6, ¢, 4 Orionis). TIpumMepnpre rpaHnupt 
o6aacth Ha 1900° ron—O°.0O—2°,5 mMexay 5°24™ y 54 31™ y O° 0—3°.8 
mMexazy 5° 31™ uw 5®38™ (cm. puc. 1). Ilaoulagb o6nactu oKono0 10 xB 
rpanycoB. ~ | 

2. CMeKTPbl APKAX 3Bé3q Opanucb u3 HD [4], 6onee. cna6nrx—u3 
HDE {5|. | 

i ue & one Kpome Toro cneKTpbi 3863, caa6ee 9" Knac- 
ghodm CHPHUHPOBAIHCh MO MIACTHHKe, CHATOH C OObeK- 
@ 


e 


THBHOH MpH3MoH Ha 40 Cm acTporpade Kppimckoi 
An Actpodusuyeckoh o6ceppatopuu 13 yzeKa6psa 
- 1950 r. Ha sto naactunKe B oKyce moayuaetca 


yuacToK cnextTpa oT 3900 A no 4500 Ac JMC - 


o 
nepcueh y f76 B 225 A/mm. Tipenenbuaan Bean- 
UMHa YBePeHHO KJaCCHHUMPyeMbIX 3Bé30 B 
Halen OOaCTH, pacnoOwO#xXeHHOH Ha KpalO MWia- 
CTHHKH, OKOwIO 11.5, | 

B KayecTBe moco6uA ApH cHeKTpaibHOl * 

KAaCCHPUKAWHH HCNOMb30BaICA MepKeKuh atTaac 

Dusk: SBe3QHHIX cnekTpoB [6]. YuntTprBaiucb Takxe 
ys KpuTepHu, Danube Bricotckum [7]. Ecau nosy- 
YeHHaA TAaKHM OOPa30M OleHKaA CNeKTPabHOrO THNa pacxOAHach C MpH- 
BpoquMOoH B HIDE, To u3 aTHxX OWeHOK Opasocb cpeaHee, npH4yém OUeHKe 
ADE npunasaica Bec NpHMepHO. BABOe GOmbUIMii, YeM MOeH. Balan onpe- 
MeNeHbl TaKKe CNEKTPHI HECKOJAbKHX 3Bé3N, HE COmepxauinxca B HDE. 
— [ina 17 apxux B—3pé3q cneKTp 6paaca v3 pa3sIM4YHbIX JIMTeEpaTY PHbIX 
MCTOUHHKOB, COOpaHHbIX B kKapTONHOM xatasore IT. J]. Mapenaro (cm. 
TaKxKe Ta6.1. 176 B [1]). Orryaa xe B3aTbL H (OTOSMeEKTPHYeCKHe H3ObITKH 
WBeTa STHX 3Be30, TMPMBe@HHBbIe K HHTeEPHALMOHAAbHOH CHCTeMe HOKa3a- 
Tene UBeTAa. : 

B pe3ybTatTe B-HCCAeCAYeMOH OOaCcTH OKa3a0Cb 470 3Bé30 C_ H3BeCT- 
HEIM CNeCKTPOM, Ha4uHHaA OT-CAMBIX APKHX 3Be3 NO 3Bé30 12--12,5 Be- 
JIMUMHEI (BKIOUaA B 3TO YHCAO 3Bé3NbI C HEYBePeHHO OMNMpeeeHHbIM 
cneKTpoM). IIpw 3TOM MOXKHO CUHTATh, UTO H3BECTHBI CNeKTPbI MOUTH BCeX 
3pé3 apue Il BeAHUMHBI. | ooo 

3. SBé3QHble BEHUHHbI 3B632 C H3BECTHDIMM CIEKTPaMH ONpPeeAAHCh 
Ha KOMNMOpaTope cucTeMbl akad. B. I’. PeceHKosa nyTéM cpaBHeHHA,,HB800pa- 
*KeCHHH 3B632 HA@ MOCKOBCKOH mviacTHHKe (naacTtuHKa cepuu 7 1143 or 
Mapta 2.256 1946 r.) co 3Bé32006pa3HBIMH TOUKAMM pa3HbIX pa3Mepos, 


4 
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HaHeC@HHBIX (poTorpadwyeckHM MTyTéM Ha LIKaKy, MOMeLIeHHYIO B o- 
KaJIbHOH MOCKOCTH MHKPOCKoNa. | 

Kanv6pOBOUHad KPHBad ‘A MepeBOa MOAYYEHHHIX OTCYCTOB B 3BE3]- 
HBIe BEHUMHBI CTpoMach NO oTcueTam 3Bé3Q B SA 97 (5 52™; 0°.0). | 

VY Ka3aHHbIM O6pa30M ONpeReAIHCh 3Be3HEIe BEMYHHDI 3Bé30 6—12.5 
BeJH4HH. 

28 apkux (apye 9 BeM4HHbI) 3B632 HMeIM BH3yabHble POTOMETPH- 
YeCKHE BeJHUMHBI, WpHBeweHHbIe B [8]. OTH BeEAHYHHbI OblH peYUMPO- 
BaHbl Ha MeKLyYHAapomHy!IOo dororpauyeckyio Wikawy (MO M3BeCTHBIM: 
CIEKTPabHBIM KJaCCaM) HW TOCAyKHAH A ONpeMeeHuA HOMpaBKH K 
IUKal€ H3M@PeHHbIX MHOIO BEAMUHH. ITA NOMpaBKa OKasaaCb MOCTOAHHOH 
u -papHolii—O™.54. BepoaTHaa mpuyuHa e€—doTomeTpnyeckaa ounoKa 
noas acrporpada, KoTOpada He HCCJIeMOBaaCb. 

TOUHOCTb OTICJIbHbIX OWCHOK, BbIBeCHHaA H3 MHOFOKPaTHbIX He3aBH- 
CUMbIX H3MepeHHii 3B63 CTaHAapta, NoyuMach nopaAKa O".2. 

TIpH ganbHetiweH OOpaooTKe WA 3BE30, HMeIOWIMX KaK H3MEPeHHble, 
TaK M P@AYUMPOBAHHBIe BH3YA/IbHbIe BeIMYHHBI, BCIOAY Opaucb nocsed- 
Hue. OHH *xe Opaiuch u AIA Tex 3Be3q (Apue 6"), H3MeEPHTb BeHUMHBI 
KOTOPbIX ObIIO HEBO3MOXKXHO 3-38 OTCYTCTBHA 3BE3J1 COOTBETCTBY IOLIeH 
APKOCTH B CraHaaptTe. PesyiHpOBaHHble POTOBM3YaJIbHbIe BEHYMHbI B3ATHI 
u aia B—s3pé3y cnucxa IT. II. Tlapenaro. 7 

4, Pe3yibTaTbI BCeX H3MepeHHii MpHBeweHb! B Tabzuue |. 

B l-om crom6ue e& gaéTCA NOPAAKOBbIN HOMeP 3Be3/bI. 

Bo 2-om cron6ue—Ne 3pe3nqn B HD uan HDE. Homepa HD noz- 
YePKHYTHI. | : -: 

B 3-em crom6iue—CneKTPaJIbHbIH Kacc Kak cpefHee MexKy onpeye- 
nennem HD, HDE uw Moum, ecau TaKoBoe HMeJOCD. 

B 4-om cTom6ue comepxuTca oTorpaduyeckan 3Be37HaH BeAMYHHA. 
TlomuepKHyTbl 3Bé3qHbIe BeMUHHEI, 3auMcTBoBaHHBIe us HRP [8] wan 
cnucka [Tlapenaro HW MpHBeMeHHEIe K M@2KAyYHApOAHOH doTorpamuyecKok 
WKave. ' | 

5-H cTrom6eu—npumMeyanve, roe aéTCA OTOKAeECTBAeHHe APKHX UW 
Ne€PeMECHHBIX 3Bé31, NPHOAMKeHHbIe KOOPAMHATH! (Ha 1855 Tog) WA 3Be3z, 
He comepxamuxca B ADE u us6pitKu upeta aia 3863 cnucKa II. IT. TTa- 
peHaro. | 7 

Tipoetoune BCIOY O3HAUaeT HeEYBEPeHHble OLeHKH. 

















sae nme eee UE 
& | NN . Ey Ne a 
‘ 2 3 
g ae 2 Mpg MpumMeyanne 5 Hite 2 Mpg lM pumeuaHHe 
1) 37742. 09,5 to] 1™,47 1 |CE=+0".07_ | 11| 37525 B7 | 8,26. 
9| 37743 B2 | 3, 67 ¢ Ori 12|294297 Go | 10,10 
3) 37468 09,5 V| 3,2 \ |ce=+0%.07 | 13] 298 Go | 11,66 
4| 37479B2 | 6,1 $ Jc Ori 14 299 F2 | 11,46 
5'294971 88 |7m, 66 15; 300 G5 | 10,30 
6, 272A0 j7, 54 16) 37633 B9 8,65 
7, 37564 Al |8, 46 17) 37545 BO | 8,58 
8 37699B4 8, 68 |CE=40™.07 | 18,294278 K2 | 10,88 : 
9 37686 B9 8, 88 7 {19} 273 A3 | 10,71 : 
10 37744 B2V 5, 74 |CE=+0".01 | 20) 279 a5 | 10,71 
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4 | Ne =e &] N a 
me | HD, 7 =| HD si (euaHHe 
Dl ape 2 Mpg MpumMeyanne = WDE E My g Npumeuanne 





ns ey 


21/294277/K2 | 10™,78 goloo42461F7 | 10,88 


. 
ee 
| 



























































22 2761G0 | 10 ,71 61] 2451F8 | 11 ,00 
23{  27E1A0 9, 16 62) 244/F6-- | 10 (51 
24, 2741G0 | 11 46 63} 2431G0 | 10 30 
25} — |G0: 11 ,91 Huet B HDE | 64| 242/KO | 9 ,98_ 
339m 0—3°.13 : 
26} .2801K5 |'11 ,00 65} 241140 .| 11 78 
97} 281/40 | 10 ,30 | 66) 22G 11 (91 
28} 307/F8 | 10 .88 67) 37207\K0 9 16 
29} 308IGO | 11 ,56 , 68| 37333141 . | 8 .26 
a ee, ee _ | gg|294269|G0 | 10 88 
31) 811/G5_— | 11,00 | 70] 268ir9 | 10 +51 
sd Pe ae eh 71|290773|F5 | 11,46 
33}_37642|B9 7 ,86 72| 37524/B9 8 68 
34) 37594) Ad 5_ 96 73| 376411B9 || 7 33 
35, 874091K3 8 88 | 74) — IF it: 33 Her 8p HDE 
36| 37687|B8 7 06 532m 92°15 
37| 37807/B8 7 06 75| 37805|A5 8 06 | 
38| 37919|Fs | 8 88 ee yee) en 
- 30] 37887/B9 | 7 66 Ti) S8085/8 | 8 45D 
40|294312|F4 | 10. 88 731294270'G0 | 10 ,78 
41} 3131F6 11 ,66 | 79 802) F 8 1] 9! | 
421 37985| 45 9 28 80} 303/F8 | 11,00 | 
43/294339|Fo | 10 10. 8137662) A1 8 46 | 
44| 37904] Fo 6 47 | 82) 37661/F9 8 88 | | 
45] 37927|/B9 | 8 06 | 83/290815|G0 | 9 ,69 
H 
46| 37886] B9 ae a | 84 hea 10 ,78 
| 813) B8 11 ,00 
47|294306] G8 11 .00 eo : 
3 s68121G5—s«|:(10-- 10 
48|  3051K0 9 90 | 
ome 87/ 811/F6 | 10 ,30 
49| 304/86 9 69 |: | 
88) 37577/B9 9 16 
50} 301/45 | 10 88 | 
51] 37806|41 | 8 06 ee eee age 
sol a7aselco: | 9 69 ao, sisudlar | 9 26 
5312942821G0.. | 10 10 2h SU ue 
54, 2841K5 | 10 .88 92)_37272)B9 8 34 
55| 253/40 9 28 93) 37285) AO 9 ,16 
56} 254/KO | 11. 00 941290770! B8 9 28 
57| 249/F8 10,71. 3 95 - 771; KO 10 (51 
58} 283/40 | 11 ,23 96 772/F3 9 98 
59] 247/G0 | 10 .10 | 97| 37295|F9 8 46. 
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101 
102; 37141 
1031294226 
104) 227 
105| 229 
106 230 
107|_37090 
108) 37038 
109|290704 
110| 686 
111} 691 
112} 37113 





113] 37684] 


114|290683 
115) 685 
116|_38099 
117} 37776 
118| 37674 
119] 37660 
120|290810 
12] 809 
122| 768 
123) 37607 
124} 37845 
125} 37789 
126| 37756 
127|290807 
128} 808 
129] 805 
130| 806 
131 758 
132| 757 
133, 759 
134) 37491 
135] 37506 
136 290762 








Mog 


a ee oer 











MpnmMeuakue 


CE= +0™.09 


CE=+0™.02 




















Ej N = | 
=| AD, | ® Mg Npvmeuanne 
gs | HDE! 5 

1371290760] K’6 10" 88 

138]  761/A 11 56 

139} 767/KO 10 88: 

140} 766/40 | 10 ,78 

141; 769/F8 11 ,46 

142} 765|B9 9 98 

143] 764/46 9 98 

144) 37321|B3V 6 76 CE=+0™.12 
145) 37397|B3V 6 ,34 CE = +-0.05 
146/290749|B8 10 88 

147] 763}GO 10 88 

148] 750/43 9 69 

149} 753/F8 11 ,23 

150] 751/F5 11,23: 

151) 756|F9 11 (42 

152) 755|F3 10 ,88 

153] 37443/G0 '§ 46 

1541290754|A3 10 ,88 

155} 743|B9 10 (51 

156} 741|K2 11 91 

157} 742|K0 11 56 

158]  7401A0: 12 ,06! 

159} 7391B9 11 (46 

160 738/G0 | 11 ,06 

161! — |Go: AA) ahem pee 
162| 37652] F4: 8 ,06 

163/290798] Al 10 ,78 

164| —799|A0 10 78 

165) 37825/F9 9 28 

166|290744| 42 11 ,23 

167| 7451A2 10 71 

168} 7461G0 11,66 

169] 37284] A4 9 16 

170| 37332;B8 | 7 66 

171] 37362|B9 9 ,28 

172|290747| FO 10 ,22 

173) 7481/43 -| 10 ,10 

174, 752/G0 11 ,06 

175] 37235|B9 8 26 

176) 37112)B9 8 (26 ie 


4 ere iy ey 
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5 - &] NM] & 
: < ma 

7 Ae 8 Mog [I pyMeuanne z ray z Mpg IIpumMeyanne 

SM ae Pes NS ee oe, 

177|290662|B9 | 9m,98 216) 36954|B3V | 6™,57 | CE=+0™.U1 

178 661 A2 .10 ,71 217} 36915|B9 7 ,78 

179| 37187|B9 8 46 . a18] 3688206 | 7 ,80 

— oe Ont nn om aqf2t9/200640)5 LL 56 

181} 37128) B0la — rl +0 12/990 647/G5 10 51 

182) 37128/A0 8 ,55 (1221) ~—-666/B8 9 ,48 

1831290675] F7 9 36 222}. 667/GO {11 ,23 

184] 665/F0 10 51 223] 669/FO {10 ,71 

185] 664/F6 10 ,30 224 668IF8 {11 ,56 

186] 672/42 9 69 225, 665/89 | 9,28 

187} 673/42 | 9 98 226} . 670/F8 {10,10 

188] 674|A0 9 98 227| 36996}42 | 9 ,48 

189! 677/40 9 ,98 228/290648/40 {9 ,36 

190} 67&]42 10 ,69 229) 649/FO {10 ,88 

191] 67S1K2 11 ,00 230 650/43 {10 ,22 

192} 680!G0 11,23 231 6511G {11,06 

193). 6811F5 | - 9 (90 232} 660/43 {10 ,78 

194] 676/F6 10 22 233} 36780/KO 17 44 

195| 37075/A0 - | 9 09 2341290601/43. | 9 ,79 ! 

196] 36955|A1 9 48 235, 602\A2 {10 471 

197) 36695/B2V | 4 94] VV Ori mun Ep|236, 603|A2_ | 9 98 
CE=+0™06 [237]. 600143 = j10 ,88 


198] 36684|B9 8 55. 
199} 36779|B3V 5 74] CE=+0™91 
200| 36628]88 8 (06 
9 

8 





939) 36591/B1V | 4 19 CE=+0".08 


240] 36646)83 | 6 04) | On om og 
241|290609] AO 8 ,88:) 

249|290608/B9 | 8 ,88 

toa3i 6oalF1 11,46 

o44| 6061G9 | 9,28 








201; 36590|B9 
202} 366691B9 
203290588] KO 10 ,51 











204] 582149. | 10 ,30 
205] 3605/89 7 86 245] 607|F5_ |11 66 
206290580147 | 10 ,88 eee [ee 
so7|_ ssilao | 11 06 247| 36781189 | 8 47 
208} + 578/B9 10 ,88 248| 36863) A1 9 ,69 
209] 576IG0 |} 10 51 249|290682|75. 10 ,10 
210} 5771G5' | 9 90 250] 694/F2 |10 10 
211] s79/F5 | 10 (51 251} 695,89 |11 ,23 
212! 583/A7 10 71 252| 693;B8 {10 ,22 
213) 584145 | 11 ,00 253} 697/Go {10 51 
214] 36760188" | 7 ,66 | 254 692/G4 [10,78 
215] 36525|B8 | 8 55 255] 36811)B9 —|_6_.90 
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E | N = £] Ne = 
: ne 2 Mpg [lpuMeqaanHe 3 oe 2 Mpg [pumMewanHne 
256| 36980/40 _ | 8,68 2971290520] GO | 11™,06 
957|290703|F8 | 11 ,06 298} 518) A3 9 ,69 
958 690/G0. | 11 ,00 299} 521} A4 ; 9 69 
259, 702/Al 10 ,10 300; 523) G8 9 ,08. 
960) 701IK9 10 ,78 | 301; 524, G5; 10 02 
261} 700/83 | 11 ,66 Ae ae Oar ee ee 
eee Pea, _ f03] 525] F5 | 9 69 | , 
263] 36502|B9 9 28) | 304] 526} AO | 10 ,78 
264!290598) A0 9 48] . : 305} 527| A3 9 ,90 
265] 597|F6 9 36 306! 528] 49 | 11 66 
266} © 593)F5 1,91 307} 529} GO| 10 ,78 
— 267| ~~ 592|G0 It ,42 | 308} 530} GO! 11 ,06 
268| 594/F6 11 ,56 a8 309]. 531) F0.! 11 ,00 
269] 595/A0 11 91 310) 532! F8 9 36 
970) 5910 11,06 311] 533} F8 ) i 56]. 
271} S90)F5 11 ,00 | 312; 534] F2 ; 10 ,22 
272) 696)B9 (1 ,66 | 313] 535) A3 | 10 ,22 
273' S96/A2 |. 11 ,00 | 314, 536] F2 | 11 .00 
974|  5891G0 10 ,78 315| 537] G8} 11 46 
275| 5851A8 10 ,78 | 316} 538) F5 | 11 69 
276 587|F9 | 10 88 317} 539) G3} 10 22 
277, 5861G4 10,71. : 318} 540! Al 8 .68 
2781 36444|B9 8 55 $319) 36057 AO | 8 73 
— 279|290510)A7 Sh 223 320 36219} B7 7-67 
280 a = Dhage 321| 36176| AO 8 26 
281; 5 10 ,51 
98o| -s0sir4 | 10. «71 peel ore OE 20526. 
983) 507/45. | 11 ,66 $23/290611) A7 | 11,00 
084, 5141F8° | 10 22) ~ 324, 610, AO | 9 90 
285} 5151B9- | 9 16 325, 612; GO| 10 78 
086 5161B9 | 9 ,90 ies as ie 
987| 513iF2 | 10 (10 weed el eso ee (Oe 
288|  S12\F 11,42 ea OE aa O16 
989] - 506/42 | 11 ,00 323} 616) FO | 11 66 
290) 504\45 | 10 ,22 peu ooseal (B91: grag 
291} 505/F6 9 ,90 | 331) 36617; BS | 7 78 
292] 36074) M2 9 28 332290615, A5 | 11 ,56 
293| 36150\cA2 | 6 ,84 333} 36393) BI | 7 86 
294} 36167|K5 6 ,33 |CJ Ori (cnst) 334/290542| G5 | 10 ,10 
295|290517|B9 8 55 | 335, 541) AB | 9 ,90 
996, 519149 9 98 336} 550/ 45 | 9 ,36 
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Ei] Mm | & 
© | HD,| * 
iS HDE| § 
337|290543} A5 
338] 546} F3 
339; 547| AB 
340} 545] Al 
341 049} A2 
342} 548) F8 
343| 36394} AO 
344| 36118] AO 
345| 36075} B9 
346|290618} F9 
347| 619) FO 
348} 698] G8 
3491 699} G5 
350| +846) F8 
351} 804; GO 
352! 803} G5 
353} 802} <A7 
354, 801] F5 
355, 843! FS 
356, 842| Al 
357 se G9 
358) 37914) A2 
3591290794, GO 
360|290795| G5 
361| 796; A7 
362| 797| K2 
363| 833) K 
364, 834) F8 
365, 832) FO 
366] 800) F8 
367, 38050} KO 
368) 38049) 5 
369' 38002; KO 
370|290793)' G5 
371 792| GO 
372| 782) GO 
373} 791] A7 
374, 790} GO 
375} 787| B8 
376; 789/KO0 
10 


Mp 


11m 
9 
9 

10 


10 


12 
ri 


10 , 


11 


10 , 
ll , 
lel 


11 
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Th 
“10 


11 


Jif: 
edd. 


11 
11. 


10 
10 
10 


- 10 
me! 


Bel 
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06 





Mpumeyanue 


A 


OTOXKIECTBA. 


HeyBepeH. 


GG Ori Tun EA 























Bl M 
E | HD, 
g | HDE 
377|290785 
378| 784 
379| 783 
380] 786 
381} 788 
382} 736 
383} 737 
3841 735 
385) 727 
386| 723 
387| 726 
1388) = 724 
389] 728 
390] 37427 
391/290729 
392! 37371 
393] 37370 
394] 37343 
395) 37294 
396) 37256 
397}290725 
1398) 730 
399 731 
400 732 
401! 733) 
402} 734 
403) 37257 
404|290640 
405| 639 
406} 641 
407, 642 
408! 655 
409} 657 
410! 656 
411} 37140 
412) 37111 
413|290658 
414} 659 
415| 654 
416| 653 
417| 638 
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Mog 


beet 
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a oe peek peek 
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2 rein 


ce | N c. Ee} N 

=. MH = — 2 

e& | HD,| 3 Mpg Tpumeyanne 2 Ae v My g | Ipumeuanne 
g |HDE, § 3 G 


418| 636) Ad 97 18 
419} 6371 G 11,56 
420| 37037) B9 8 ,10 


——— 


4211 36840, GS | 7 ,34 


a 


422! 36898] BS 6 ,68 


—— 


423| 36935, B8 | 7 46 
424|290643} F5 | 10 88 
425} 652| A5 | 9 ,98 
426| 36841| B9 | 8 ,2%6 
427\290644 GO| 9 16 
428} 645, G5 | 11 ,00j 
— 429) 36683, KO | 9 ,09 
430/290574, BS | 10 ,78 


145. 36558| 5 | 8™,03 
446 36443| G5 | 9 31 





a 8 OriC E=+0™.10 
447| 36486} 0911] 1,66 var, mun EA 


448| 36485] B3 | 6 16 


Lara) 


| 
CE=+0™.09 1449] 36502; B9 | 8 34 








450) 36313) BI 17 66° 
$51:290575 F5 |11 ,66 
1452 4921 AO | 8 88 
453, 493! A119 ,69 
454, 501) G5 {10 ,30 
455| 500| A2 {11 ,06 
456' 499] GO |11 ,42 
457 
458 | 
459) 498] AK {11 
460) 497; A2 | 9 
461; 495} KO | 9 
462) 4941 FO | 9 48 

9 

9 

9 











431; 573| F6 } 10 ,10: 
432) 572) FO 10 39 
433) 36694, AO | 8 55 
434 36778 BY 8. 88. 


— 


435| 36726| AO 8 55 





463 
464: 
465| 489) FS. 





a er 


437|290570/ B9 | 11 46 





436} 36709, AO | 8 ,02 





. 438| 571: F8 1] “56 | 466} 488) A2 |10 ,88 
. 439} 5691 BS | 11 ,23 467\| 496] GO 111 ,06 
440| 568} MO 9 ,98 : ‘l468) 363121 BS | 7 94 





44] 
442 
443]. 
444 


567} GO.| 10: ,30 
5641 B5 | 11 ,00 
565) FS | 11 46 
566! A 11 ,06 


469] 36139, AO | 6,84 
470| 36117] AO | 6 ,82 





3. ACCAENOBAHHE CKONJEHHA 3BE3 B NOACE OPHOHA 


1. Tlannpre ra6amupt' 1 rpaduuecku w306paxeHb Ha pc. 2. Ilo ocaM | 
29TOrO rpacbuKa OTJOHKeHbI CMECKTPabHbIe THIIBI (a6cuMcchl) H BUMBLE | 
cbororpadHyeckHe BeEJIMYHHI 3BE311. 

[Tip paccmMorpeHHu 9TOH MMarpaMMBbL CeAyeT YUAMTHIBaTb, YTO MBI 
uMeeM feO0 C KOMOMHAlMeH -3Bé63 CKOMICHHA CO 3BE4aMu cbona. Pasye- 
yl@HHe HX OKA38a10Cb BeCbMa 3aTPYAHUTeCbHBIM H MPHMeHHTb K JAHHOMY 


1] 
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ee METO/bI, paspaoranubie IT. I]. Tapenaro waa TyMannocra Opnona 
| [1] HeBosMoxHO, T. K. B HCCAeAyeMOli O6nacTH 3Be3IHI CKOUeHHSA He 
OOHAPyKMBaOT HHKAKHX 3aMeTHBIX WeHTPOR CrylleHua. | 


7° earch SL SS A A EE ae: 
. e 
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H sees, 3 "fe ; e see ; ae 
a? eee : ° 
ie e eae a . e e i “ 
B be Ze or %e e 23 ; : 
Ko@gigts ite. fh aah oo eS 
im eo ie one ° Ad ® get ee ¢ 
it s8TS Fhe foots Leet MS o 
a, See ee 
‘ * “3 Og bs ae gt oo* i é ee ¥ 





Puc, 2 


* 


OnHako Ha puc. 2 Bcé-raKH MOXKHO BU eTh aHOM@JIbHYIO KOHUeHTpa- 
UMIO 3BE3, CNEKTPabHbIX THNOB B3—AO 8—9 3pé3qHBIX BeEAMUHH, H 3Be3 
F8—GO 10—11 Beanuun. re 

MO%KHO TakKKe 34METHTh CEB] PiaBHOli MOCeLOBATebHOCTH, 3aMeT- 
Hbie OT B3 20 A3. Dro roBopuT oO TOM, uTO 3HAUMTebHad YaCTh 3B83n 
B o6sactH Iloaca Opvona pacnonoxena npu6au3nTebHO Ha OJHOM pac- 
CTOAHHH OT HAC, NPHYCM AMarpaMMa cneKTp—a6comorHad BeH4HHA BTOli 
PPyYNNMPOBKH CXOJHa C aHaJOrH4HOH MarpaMMOH JIA CKONMeHHA B O6uma- 
cTH TyMaHHOcTH Opxoua. Jlanee 6yayt mpuBemeHbl Apyrue MaHHble, nog- 
TBEPK Talouve 3TO MpeANOAOKeHHE, : 

2. Puc. 2 NaéT BO3MOXKHOCTh OMCHUTh paccTOAHHe AO HaMedatloleroca 
CKOMIeHHA. SamMeTHaA Ha HéM rvaBHad MOCMeMOBATeAbHOCTh HawJy WUHM 
o6pa30m coBMelaeTcA CO craHsapTHo!i NpW MOyJe paCCTOAHHA, PaBHOM 
8™.7 (BHAMMOM, He HCHpaBleHHoM 3a norjomexHve). JlonycruMaa oum6Ka 
STOrO 3HAYeHHA MOAYIaA +0™._2, . 

BeawunHy MOAYJA paccTOAHHA MOMKHO ONpeAeUTS MH HECKOADKO MALE. | 

PaccMOTpHM paciipeseseHve 3863, 10 3Bé30HbIM BEAHUHHAM OT@IbHO 
Ad CNeKTpasbHbIx THN0B B9 wu AO, npwBegénHoe B Tabane 2 Hu H306pa- 
*KEHHOeE Ha PHC. 3. 


12 
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60 80 646100) «6120 60 80) 00 120 Mpg 








Puc. 3 
Tadauya 2. 
| Uncao Uvcao ™ Yncao Uncao 
[Il peje a pewearbl m1 ; 
Perea fe 3pé3n BO |3né3q AO fe ae BQ |spé3n, AO 
6™ 0—6"5 0 0 gm 5—10™,0 2 3 
6 —7 ,0 1 ps 10 O0—10 ,5 0 1 
7 ,O—7 (5 2 Q - * 10 ,5—11 ,0 3 5 
7 ,o-8 0 § uf 11 0-11 oO 3 2 
8 0-8 55 15. 5 ft 5=120 1 1 
8 5—9 0 11 7 127 2012 35 0 0 
fe) O—9 5 rs) 10 


CpaBHuBaa aOCWMCCbl MaKCHMYMOB 9STHX pacMpeeeHH, paBHble 82.3 
“1 9".2 coorBeTcTBeHHO, C MaKCHMyMaMH dbyHKuUHi cBeTuMocTu—M,,— 
—0" 2 nna BO u M_.= +0"7.3 gina AO—MOKHO NOAYYMTS 3HAYeHHA MOYVIA 
_paccrosuua 87.5 nu 8™.9 COOTBETCTBEHHO. 


OnHOBpeMeHHO 3TH pacipenereHHa yOeXNTebHO MOKAa3bIBaIOT, YTO 
6ObIIHHCTBO 3Bé3/, STHX CMEKTPaAbHbIX KaCCOB HaXOAATCA MPHMEPHO Ha 
ONHOM MH TOM Ke paCCTOAHHH OT HAC, TaK KaK HHAYe HEBO3MOKHO O6bAC- 
HHTb TepBbIfl MAKCHMYM H@ KPHBbIX pacnpeweweHua. 


B pe3ybTaTe cpewHee 3HaveHHe BHAHMOTO MOJyJAA paccTOAHHA M10- 
myyaeTca pasubim 8™.7 c BepoaTHOH ommMOKOH oKoNO O™.10. 


Cpennee normoulenue cBeTa B Halle OOaCTH MOXKHO .ONpeTeANTH U3 
H3BECTHBIX JI@HHBIX O (OTOSTEKTPMYeCKUX H3OHITKaX UpeTa B—3pBé3I B 
usy4aemolt O6uacTH. Takux 3Bé30, B3ATbIX H3-TAaG HUB 176 B [1] umeeTca 17. 7 
Y scex 3Bé3n, 3a ucKmioueHHem HD 37903, u36nITKH  Madbl. CpeaHHh H3- 
6bITOK cocraprset +0™.090. TIpuHumMaa 79.0 nowy4aem cpennee oTQ- | 
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-Tpaduyeckoe NOrwomjenve B Halleii O6acTH paBHbim O™.45, a ucnpaBaeHHoe 
SHayeHHe MOAyA—5™.25, 4emy. COOTBeTCTByeT paccTosHHe B 445+ 30 nmap 
cek. MuTepecHo cpaBHuTb. sTO 3HayeHHe MOAYJA CO 3Ha4eHHeM, NO“yyeH- 
HBIM I]. Tl. Tlapenxaro no apkum B—s3pé3nam nauteti o6acTH (O6macTtb 7 
y Ilapenaro), paputm 87,38. | 

3. Ipopegena cratuctuka 3Bé3n m0 CHEKTPabHbIM K/JaCCaM UH 3Bé3]- 
HBIM BeJIM4MHaM. PesybTaTbr eé cpaBHHBaIMCbh C HOPMA@JIBHBIMH JaHHBIMH 
AAA TOW #Ke CaMOH ranaKTHYeckOH wupoTpr (15°). CootsetcTsyloline uncia 
AaioTca B Ta6nue 3. B kKawxno xKaeTKe e€é B UMCAMTeNe CTOHT HCO 
sBe3q MCCeLyeMOl O6AacTH, MONAMaIoulUX B yKasaHHpIe MIpe eb] 10 CBOHM 
SBE3IHBIM BeJMYHHAM UM CICKTPAbHBIM Kvlaccam. B 3HamMenaTeae—anavio- 
THYHOe UYHCIO AA HOPM@IbHOrO 3Bé32HOTO NOVIA Ha ralaKTH4YeCKOH mnH- 
pote 15°. Tlocaeauue novtyuenbi Kak cpeaHue u3 6 KantréiHoscKux nioulanoK 
(SA 3, 10, 43, 75, 86, 21) no azannem BSD [9], paccunTanHpim na 10 
KBatpaTHbx rpanycos. Jfanypie BSD 6paaucbh TombKO 20 | ers Pas wie a 
Oomee cna6ble 3Bé3H B HaLLy CTATHCTHKY NOUTH He BOW. 

Knerku ¢ Oco6eHHO 60/bUIMM U36KITKOM 3B€30 B OpHoHe BBZe- 


JIC HBI. 
fab6auya 3. 









TIpexenni i | 
cnektpa |B0.—/B5 —|A0 —|A5 - |F0 —|F5 -- |GO —|G5—|K0—|K5— rai 
Mpexzeant BS | BO} A4} AO} F4! FO! G4!-G9| Ha! KO 


Myo , 








On EEE "Ue Ae Ee et a Pe 
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| 0.7 | 2.7] 331 07! 08] 1. 4; 18] 02} 00] 0. 
ee ae 3 ee ) Ere a fee | ee J 
§ 5— 9 0 


Se 


11 5—12 0 
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M3 pacnpegenewwa BbIeIeHHBIX KeTOK’ ACHO BUeH s3HauHTesD- 
HBIM H3O0HITOK 3BEé32 CIeKTPabHbIX Kaccos B—A 8—9 spenuuuH u 3amer- 
HI M36HTOK F—(G spé3q 10—11 peanunn (ato Take MeHee OTYeTANBO 
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3aMeTHO H Ha pHc. 2). STO WaeT elle OHO NOATBEPKAeHHE HaH4HA B 
o6actn Tloaca. Opvona CKOMIeHHA 3Bé3 C TEM 2Ke XapakTepOM Hacese- 
HHA, YTO H B TyMaHHOCTH Opnona. 





BO AO FO GO KO MO Sp 


Puc. 4 


CpaspHenve pacnpememeHua Bcex 3Bé32 Halle OO;acTH WH HOPM@AbBHOM 
move MO CNEKTPaIbHBIM THMaM Hu306paxeHoO Ha PHC, 4. Ilo ocu a6ciucc 
Ha H6M OTJIO2KeHBI CNeKTpaJIbHBIe KaCCbl, a 10 OCH OpAMHaT— Ora pHMBI 
OTHOWWeCHHA 4HCIa 3Bé30 C JaHHbIM CNeKTPOM B Hamel OOacTH K HOp- 
M@IbHOMY JI M@HHOM rasaKTH4YeCKOH WIMPOTH. 30ecb TakxKe. ABHO BHCH 
SHAYMTEAbHbIH §=H30BITOK TOpAMHX 3B632 WH HECKOJIBKO M@HbLIHH: A3ObITOK 
3B6é30 Tuna M. 

Pacnpenesenne scex HCCAeAYeMBIX 38634 NO 3B63HHIM BeMYHHaM 
CpaBHMBal0Ch C AaHHbiIMM Cupca mu Ban-Palina [10], aus rawakTHYecKon 
wupoTH 15°, paccunTaHHnimy Ha 10 KB. rpanycos. 

Coorsercrsy1ouve YHCAIOBLIe JaHHHe TIpHBeweHb! B TaOAuLe 4, BO 
BTOPOM cTO6ue KOTOpoH gaétca A (m) no Cupcy, a B TpeTbeM crom6ile 
A (m) B OpHOne: 














Ta6auya 4. 
A(m | A(m | A(m)' |} A(m) 
Mpemeabt mMpy om | an | IIpeneabt mpg Cupc Ori 
— 4amo—ams =| 8. 0 gm 5— gm 9.0 25 
4 5—5 0 0.13 3 9 0-9 5 14.6 55 
5 0—5 5 0.22 0 9 5—10 .0 93.7 42 
5 5—6 0 0.38 3 10 0—10 .5 38.1 46 
60-6 5 0.63 6 10 5—11 .0 61 86 
6 .5—7 0 - 1.15 6 11 .0—1! .5 96 75 
7 0—7 5 i733 8 11 5—12 0 152 43 
7 5-8 0 2.85 26 12 0—12 .5 241 5 
8 0-8 .5 4.6 | 38 | 
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ITH 4Ca WOCTpUpytoT puc. 5, Tae pasqM4HBIMH 3HAaYKaMH -u30- 
Opaxeupt /gA(m) mo Cupcy u lgA(m) 8 name o6nactu. SMecb CHOBA 
SaM€TeH CXOMAIMH Ha HeT y 11 BenMUMHE! H36RITOK 3B630 B Opnone c 
MaKCHMyMOM y 8 BenuuHHE. YMenbuienne uncaa 3Bé3n mocae 11 Bean- 
YHHH OObACHAeTCA, Ge3yCMOBHO, HENOHOLi MCYCPNAHHOCTbIO STHX 3BE3L. 


¢2.0 . . 
Pa 4 
a ee, ae 
Hes Of an & x 
vA 8 Q | : 
y & 
7 | 
+ 10 ! eet 4) " 
| st x o 
~? v, 
m Show = Ty 
0.01, 9 
! > 


40 60 80 00 om 
Puce. 5 


H3 sceli npozeaanvoli cratuctukn caenvert TaKKe, TO OOMACTH NOANCA 
Opvona 6oraye HOpMaBHOH Bcemu 3Bé3naMH BoooIle. . 

_ 4 HAMKkakux cyllecTBeHHbIx oco6eHHOcTeil B BULMMOM pacripewewenun 
SBE3 B PaCCMaTPUBAeMOH OOacTH He HaGwIONaeTCA. 3Be30bI CKOMVIEHHA, 
OY€BHAHO, pacipeteeHbt Oomee wn MeHee PaBHOMePHO Ha JOCTATOUHO 
OolbIOH MAoulaqu. Mpanuust stoi acconmarun ocTaloTcs MOKa HeACHEIMH. 

OHaKO, pH BHUMaTeJIbHOM PpacCMOTpeHHH otorpaduk sToH O6macTu 
MOXKHO 3aMCTHTL HEYTO BpOMe KOMbIA 3Bé3n MpuMepHo 8 BeMUMHEI, 1Ha- 
METPOM OKONO 1°, OKpyxatomero = Opuona. a 


_ 4, BbIBOJIbI. 


M3 paccmotpenua CHEKTPOB UM 3BE3AHbIX BeJIHUHH 33632 B OONAaCTH 
llosica Opwoua nocrarouno ompezenenHo caenyer cytlecrBoBaHHe B aTOli 
oOacTH mpocTpaHcTBeHHos TpyMMHpOBKH 3Bé30, HaxXOAAlelica OT Hac Ha 
PpaccTOAHHH OKONO 450 napcek u uMerortel TIPHMepHO TOT #Ke xapaKkTep 
HaCeJIeHHA (BEPXHAA “act raaBHoit noceLOBaTeIbHOCTH— oO A5—u cy6- 
THTaHTb), uTO v ucceqoBanHoe IT. I]. lapenaro ckonaenue 38630 BOKpyr 
TYMAHHOCTH Opnoua. | | 

_ O6a YUOMAHYTHIC CK ONICHHA ABAAIOTCA, OUCBHAHO, YacTAMH eIé Gomee | 
OOWHMPHOH 3Bé3qHOH acc onMaLHH Opnoua. 

B 3aKloueH He CUHTAaIO CBOUM AOJTOM BbIPpa3sHTb ray6oKkylo Omaronap- 
HOCTh mpod. IT. Il. Tlapewaro 3a uennue COBETHI H HCKJIOUMTeCABHO BHH- 
MaTCIbHOe OTHOWCHHe K WacTOAIeh paboTe. — 
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A. M. BAXAPEB u O: B. JOBPOBOJIbCKUEA 
APEN® METEQOPHbIX CJENOB HAJ, TAJX>KUKHCTAHOM 


Ha6a10feHHA MeTEOPHHIX CeAOB MpoBOAMANCD BO BPeMA Oa3HCHbIX 
HaOJONeHHH TeeECKOMMUeCKUX MeTEOPOB Ha Ga3zuce O6cepBaTopua—Bora- 
~HMYCCKHH Caf, a TaKKe BO BPeMA CIeCUMaIbHO BbINeICHHBIX WIA HabsI0- 
ACHHA CEZOB MePHOOB, MpeHMYLIECTBeEHHO BO BpeMaA AeHcTBHA MeTeOp- 
HBIX MOTOKOB. | 
_ Uacrb Ha6mozeHuH Oblma O6pa6orana u onyOuKoBaHa pauee [4, 5]. 
B HacTOMIWeH cTaTbe WaloTca pe3y.bTaTHl OOpaOoTKH OCTaJbHHIX Ha6VIIO- 
AeHHH, BT. 4. HaHOOMee HHTePeCCHHIX —6a3uCHbIXx MeTEOpOR. 

Bpema mpométa mereopa perucrpuposaviocn c TOUHOCTbIO 20 1 MH- 
HyTH. [lepponayambHOe MOOxKeHHe Cema HaHOCHAOCh Ha KapTbI MaJloro 
aTaaca Muxaliiopa. CKopocta jipeiitha onpeszeranach NyTéM 3aceKaHHA ce- 
KYHTOMEPOM BPeMeHH MPOXOKAeCHHA CELOM MOA 3peHMA MHCTpPyMeHTA 
(41M ONpeneTéHHOH MOAM NOAA 3peHuA BA cHa6EIX CeOB). 

M3mepavica TakKxKe NOSHILMOHHHII yrol Rependa y, onpeteasemMbli Kak 
yrO MexKy HallpaBeHHeM Ha HaQMp YU HalpaBJeHHeM BUAUMOFO cMelLe- 
Hua cena. TlosuuHOHHBIA yroa oTcunTpBasca oT 0° 20 360° no HalipaB- 
J@HHIO ABHOXKEHHA YaCOBOH CTpeanKH. 

Aid pada ceqOB ObIIH CelaHW TakKKe 3apHCOBKM UX copmpr. Bce 
Ce Ab 3a HcKIOVeHHeM Ne 11, 6hIH BUAHBI Kak CBETALLMECA NOMOCKH, cnepsBa 
NPAMOAHHEHHbIe WH Oomee WM MeHee HCKPHBJGHHEIe B KOHUe Ha6mi0neHHit. 
Hekoropple 43 HMX OCTABAAAM OTAeIbHbIe APKHe CrycTKH, Aep2kaBuineca 
HHOra MO HECKOABKY MHHYT Nocawe uCuesHOBeHHA MOMOCKH. Cnen .Ne 11 
npeACTaBAAad COOOH ONeHb APKy1O OHCTPO pacuIMpsIOMLywCcA TPpyOKy c BecbMa 
6ombwoH (40 50°) nepponayaibHol maMHoii. TpyOuaTtoe cTpoeHue caesa 
OBO BeECbMa XOPOUIO 3aMeTHO B TeYeHHe BCerO BpeMeHH HaGsIOReHUA 
cela. 

[lo MHEHHIO aBTOpOB, TpyOuaTbie cwewbl cleayeT OObACHATD KaK 
apekT COBMECTHOTO NOABeHHA MbINeporo wu rasoBoro caenoB. ITpeBoli 
CHEM, MPOCKTHPyACb Ha CBeETALIMHCA HOHH3ALMOHHbIK clea, Co3qaer BITe- 
yaTeHHA TPyOKH. OTa TOUKa 3peHHA HAaxOAUT CBOE NOAKpeneHHe B 
XapakTepe BHAHMOrO paclIMpeHuaA TpyOuaTHX CezoB. TemHad BHYTpeHHAA 
30Ha YBeMNMBacT CBOH AMaMeTP OJHOBPeMEHHO C yBeHYeHHeM pa3MepoB 
CBCTIBIX BHEIWHHX ONepTaHHH cwiewa. Takoe pacuimpeHve BHYyTpeHHero 
AMaMeTpa Tpy6OK ObI0 OTMeYeHO OCOGeHHO oTUéTaMBO Ha culene No 11, a 
TaKKe Ha TPyOuaTHX cylenax, Ha6s1OAaBuIMXcA B CranuHabane paHee 
lcm. 1]. , 

Bo3MO2KHO, UTO NIbMeBAA COCTABAAIOWAA MMeeTCA BO BCeX MeTEOPHBIX 
ceqax, HO TIpH MaOM e€ KOJIMUeCTBe OcTaéTcCA HeE3aMeYeHHO!. 
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Bbla TaKKe OTMCYUCHA TIPOMOJKHTCIbHOCTb CBEYEHHA CE MOB B Ce- 
KYH]aXx. | | Bo 
O6pa6orKa HaGmOLeHUIl Beach NO Cie AYIOUHM dbopmysam [2]. Suan 
BBICOTY Ceda Ha TOBepxHOcTbIO Sema /7, 3eHUTHOE PaCCTOAHHE 2 ASH~ 
myt A uw yrAOBYyIO CKOPOCTh © B paqMahax 3a .CeKYHMY NOCeOBATebHO 
HaXOJMM: , 

-1) paccroavwe HO cnega mo ropusoHTaiM A = Higez 

2) cxopocTh Apeltha v=off sec z Sin? 1--C0s? 7 Sec? z 

3) asumyT apelitha a=A—a oe 

 (p [2] omnu6o4Ho yKa3zano: a—A +o) 


tg a=tg y cos 2; 


a3MMYT @ yKa3bipaeT HanpaBienhe, Ky 1a Apeudyert ced. 
4) npoeKunio cKopocTu Apelidha Ha HebecHyto ccbepy 


U_a=o Hsec z. 


BricoTa cle 4OB Opa MpHHATAa: NOCTOAHHOH W paBHOi 82 KM. B jelicTBH- 
1elbHOCTH, Kak oTMeuaerT Llecesuy [3], BbICOoTa Cea MOKET HM HE OCTa- 
BATbCA HeEM3MeCHHOH MU NOAyuaeMbie cO cTaHAapTHOH BbICOTOH 3HaYeHHSA 
CKOpOCcTH MOryT OTAMYAaTbCA OT HCTHHHBIX. IlosTomy TakKOH MeTOZ Baer 
TOMbKO NOPALOK BeMUHHI CKOpOCTH Apeidda H ero HalipaBJeHHA. 

Hexoropbim onpaBlaHveM. WIA TAaKOH MpOWeAypbl, NOMHMO He3HaHHy 
ACTHHHOH BeAMUMHEE £ KOMMOHEHTLI CKOPOCTH, ABAMeTCA TO OOCTOATEAD- 
CTBO, YO BePTHKAIbHbIe NePpeMeLCHHA B CPeHeM flOBHAHMOMY PaBHb! 
Hyi0. STO celyeT M3 CTATHCTHKK NWO3MUMOHHEIX YIViOB, CpeAHAA MHCIEH= 
HOCTh KOTOPHIX B ABYX BePXHHX KBaspahTaxX HW B ABYX HHKHHX KBad- 
paHTax Cc. 6obuIO CTeEMeHbIO TOUHOCTH OMMHAKOBA. 

B raGaune 1 mpuBomatca pesybTaTH OOpa6oTKH HabsMONeHHH. Bce 
HEOOXOMUMBI€ TOACHCHHA BAH! B 3AaFOJOBKAX KOJIOHOK. 

Meteoppr NeNe 7 u 8 aABJAIOTCA B eHCTBHTEbHOCTH OHHM HW TEM 
%Ke MeTCOPOM, HaGJOM@HHBIM OHOBPeMeHHO OOOHMH HaOMOMaTeAMH C 
KOHUOB 6a3Hca O6ceppaTtopua—Borcay anne! 6—4,2 km. B atom Cuayuae £ 
KOMMOHEHTA CKOPOCTH Apelitha MOxKeT OITh ONpeAemeHa MO PasHOCcTH MO- 
3HIMOHHBIX yraoB caeza Ay MpONOpWMOHabHOH CKOPOCTH HSMeHeHHA Ta- 
paqiakca “T. | . 7 
VMimMeem: 7 Sin = —? sin F cos’ ai 
phe R=H sec 2—paccToaHue AO caeya 

u cos P=-sin 2 cos AA | 
rye A A—pa3HOCTb a3HMyTOB Oa3nca MU Cae Aa. 
| b sin ® ‘dR 

R2 dt 


VU, CIe@MOBATEMbHO, PpadWabHad CKOPOCTb clea U,, T. @. CKOPOCTh BAOb 
qyua 3peHuA, paBHa: , | | 


at _ 
Orca: 7 ae 





oO sR a 
U-= ~~ bsingp af 
C apyrol cTOpoHbl, 
adi w 
“dt ~ sin pri 


rae P—yroa, o6pa3syeMblii HampapAeHvem . napamakTH4eCKOrO CMeLeHHA 


19 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 





Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


ete ee apetda, a Ay—pasyHocrh mo3nuNOHHbIX “YPJIOB 
10 ; Aa ™ BO3pacTaeT CO BpeMeHeM HOT i 
Kora = yOprpaer. : pen 
OKOHaTeJIbHO 
a 6 sin P sin 
i ‘ v,= — nent Ay 
CTOA OMpeMevieHHA HallpaBeHHa mapaaaK : 
KTHYeCKOrO CMeleHHA 
HaMu paHee [cm. 4]. cai 
B waHHOM cwJly4¥ae caeq | 
NOABHICA MOUTH TOUHO B a3HMyTe 6a3Hca 
a y 61n3KO K 270°. Tlostomy sin B=1, sin P=] : | 
» w RR? 
UU, i? b Ay 





MoactaBAaA YnCAeHHbIe 3HaYeHHA b=—4,2.103 MeTpos, Ay== —8°——0.14 
pawwana MW MpHHMMad AAA HaGMOZaTena Ha O6cepsatopun w—92—MMH Ayr 


MHH, BPeMeHH 
= _4 paquana Zz 
—=4,5.10 ar ge R= 2,62.10' merpos, noayuum: 
= 10102 es 
ie ceK 


: Se ro mec ran y4acTOK Clea, PerHCTPHpoBaBlUHiica Ha6.0ZaTe- 
€M Ha UOCepBaTopuH, c TOUKOH B cnena, HaGmonaBuelica 43 Borcaya, u 
IPHMEM COOTBETCTBEHHO JWI TOUKH Bw =94 MEH AY _ 4 6 yo_4_ Paanan 
a R=2.56.105 ye MHH.. BpeM. es CeK , 
=2,06. METPOB, TO NOJIYYHM TO Ke. 3HAYeHHe 
v,==1.0,102 ETP 
CeK, 
m SHak -+ YKa3bIBaeT, 4TO Ciel YyAaAeTcA OT HaOMIoRaTeAa. Cocran- 
lOULHE CKOPOCTH B KaPTHHHOM MWIOcKOcTH Ha6moRATeAA Oy nyt: 


‘ 


rOPH30H 7 —112—=P Oéce 
P Ta bHAT COCTABAIONIAA V.=w Rsin + Cex, pBaTOpHA 
3 —116 , Botcan 


cTraBamiomad V,=0 Ros y i . 
: | | - ZO ue Borcay 
aKOHEH, NOBOPOTOM . OCeli KOOPAMHAaT OKONO ocH UV, Ha yrou z, 


MOKEM NepevHTuH K Oowee NPHBHYHHIM 
KOOPAMHATaM C BEDTHKAaJIbHOL j 
H TOPHSOHTAIbHEIMH XM y OCAMH (cM. Sue 1) : pens 


Zz: Tor aa: 


3 MeTp O6 

. 70, gare cepBaTopua 

Uzg=U, COS #—4U, SiN, = ee ook | 
+346, Borcalt 


MeTp 
| +940 Cex. O6cepspatopua 


V~Z=U, SiN Z-+VU, COS Z= 
+940 , Borcay 





TlouHaa cKopocrp: 


METD. 
ceK 





Uj=V Up + UV, + Uys 02, + v2y +- v4, =103 
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Virax, ecaw W3MepeHHoe 3HaueHHe Ay BepHO, TO CAeq Apenosan 
BBepX CO cKOpocTbIO nopsigKka 300 .MeTpoB B CeK., OJHOBPEMCHHO CMC- 
Wadch BIpaBO HM yataach OT HaGMogaTena. TlomHad CKOPOCTb Vp Onida 
Goble, UEM BLIYMCICHHAA B MpeCANOOMKCHHM TIOCTOAHHOH BbICOTHE Cea. 

OnHako, BBHLY MasOCTH Oa3nca BO 3aTO ONpeeMeHHe CHeAyeT CHMTATb 
HeyBepeHHHIM: Ay N@KUT BMpPeWeMaX BOSMOKHEIX CHYYAHHEIX OTCTYIMVICHHH, 
KaK 9TO cienyeT u3 [6]. OrTcloga BHAHO, HaCKOJbKO BaxKHO OBIO .ObtI ” 
YBeHUMTh GasHC AVIA HaOMIOMeHHH ClemoB. YKa3aHHbIN pacueT crelyeT 
PACCMATPHBATb TOABKO B KayeCTBe MpHMepa, MOryuleroO HMETb MeTOAHYe- 
cKoe 3HaAUeHHE eC 6a3HCc GyAeT YBeJHYCH B HECKOMbKO pas. 


B tra6auuny 1 He BOILMIH Te H3 METCOPHHIX CACOB, AIA KOTOPBIX HE 
6a 3aperucrpHpoBaHa CKOpOCTh peda. 3 Hux ocoOoro yHoMHMHaHHSI 
3acqyKHBaeT cle, B HOUb C 18 Ha 19 aprycra 1952 r., T. K. HMelOTCH 
6asucuble (poTorpa*uu Mereopa, AaBUlerO STOT CeN, YTO NOZBOAAET Ole- 
HHUTb BbICOTY NOABJICHHA CVejla. 


TlepBoHauaIbHoe MOMOKeHHE Cle a—MOuTH trounHo of Tleraca (BepTi- 
KaJIbHO); BHJGH HeBOOPyXKeCHHBIM Ta30oM 10 CeK; MO3HUMOHHEIH yroul 
apefiba oKxono 90° (Ha6ogaTenb—K. Canyos). Kak moKa3biBaioT 
pe3sybTaTH O6paOoTKH dotTorpaPul, BbIMOHeHHbIe NOX PyKOBOJCTBOM 
Jl. A. Karacésa, clea o6pa3zoBasca B jMamasoHe BBICOT OT 80 AO 85 KM. 


Mepexoqum K OOcy2xXKeCHHIO AaHHbIx TadwuUb I. 


_ HerpydHo mokasaTb, YTO OAHOCTOPOHHHE ONpeeeHHA VU, MPHBOJMMbIC 
B TaGUule, WalOT BEPXHUH Npeses WMCTHHHOH CKOPOCTH V,; IIPOEKUMA 2%KEe 
ckOpocTH Ha HeOecHylo ccepy Y,, AaéT HWAKHHH IMpeMedt MCTHHHOH CKO- 
pocTu. TakuM O6pa30M, HCTHHHAaA CKOPOCTh J@KUT M@XKAy UU Vy. Kak 
BUJLMM, TPC eb! BOSMOXKHEIX BapHallWli UV, MA@JIbl IPH M@JIbIX # H BeCbMa 
CHIbHO BO3pacTaior mpH OoubwMx &. B uacrnoctu, Aun cena Ne 10— 
uMelollero Z=81°, BO3MOXKHHIeC MpeMeMbl BaPHALWMH Vy OCOOEHHO BeVINKH 
H OH BOOGIE MCKIOYeH H3 LauibHeHmero paccMOTpeHHa”. 


CKa3aHHOe OTHOCHTCA K YCJIOBHIO, KOTAa CpeAHAA BbICOTA BCeX CIC OB 
oMHaKOBa HM paBHa 82 KM. HeoRWHakOBad CpeHAA BbICOTA pa3/IMUHbIX 
METCOPOB BHOCHT JONOMHHTCAbHYIO MOFpeHIHOCTh, KOTOPaH OHAKO B Cpel- 
HEM paBHa HYVIIO. : 

[IpHpoguMpIe HMwaKe puc. 2 uv 3 MaloT pacnpemenenne Apelidha creqoB 
HO A3HMyTY HM CKOPOCTH Ha OCHOBaHHH TAOAHIH I. 





Puc, 2 ; ; 
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Pacnpegewenne ckopocreli m0 pyM6amM—po3a BeTpoB—uMeeT xapak- 
TepHy!0 POpMy H B OOMEM COOTBETCTBYeT NOMyYaeMBIM APyrHMU HaGwIO- 
naTemaMu. Oco6o caeaqyeT OTMeTHTb NOCTOAHCTBO 4HCICHHEIX 3HaueHHE 
CKOPOCTH BO3YUIHBIX TeYeHHH. 

CpaBHeHHe kpuBoli b puc. 2 c pacmpezenennem cxopocteli gpefida 

_ 3a 1934—38 r.r. [2] (kpupaa @ puc. 2) noka3HBaeT yAMBHTebHY1O yCTOii- 
4YHBOCTh paclipewevieHHA CKOpOCTeH cTpaTocepHbIx TeyeHn Had. TawoxKu- 
KUCTAaHOM: O6€ KDPHBbIe MOUTH TOUHO NMOBTOPAIOT Apyr aspyra. Tpasaza, 
06a cCpaBHHBaeMEIe HHTepBaa CayyualiHO nagkaiorT Ha TOdb C 6ObIIUM 
CpeqHHM 4HCcIOM Bowpda: cpequHerogoBoe uncio Boapnda 3a 1934—38 rr. 
B M€KAYHApOAHOH IWIOpAxcKOH cucTemMe—70, a 3a 1950—52 r. r.—oKouo 
100 H Aaa OKOHYAaTeNbHOTO cyxKWeHHA OO ycroiunBocTH pacnpeAeeHHA 
OHO Obl XOPOWIO NPOH3BECTH COOTBETCTBYIOWWMe HaGOLeHHA IPH MAaJIbIx 
uncdtax Boba. Onako, M&O BePpOATHO 4TOOHI OTHOCHTeAbHBIe WHCAa 
Boabda nau oco6eHHo 6oabmol adexr. a 3 

BpIIO Obl BECbMa %KeMaTCALHO COCTABHTb CBOAHEIC JaHHble no Apelidy 
METEOPHBIX CeOB Hat CpenHeh Ase, UcnOAb30BaB AIA -9TOTO BCe 
HaGJIIOJeHHA CeOB, NpoBOsMBIMecd B Amxa6ane u Cranuna6ane B no- 
paakKe COBMeCcTHOH pabotnr AAJI u CAO. 7 


JIUTEPATYPA: 


1. O. B. Lo6posoncckud, peti meteopuntx crenos Han TayoxuKuctaHom. Ponan CraaHu- 
a6ancxon AO, — 

2. B. B. Dedotnckuii, Hounble cBetawmeca caeapl Meteopos. Tpyxn CAOT. II, crp. 5, 1941 

3. B. 17. Llecesux, Uro u Kak Ha6mIOMaTh Ha Hebe. TUTTI 1950. 

4, O. B. Ao6posonscKuit u A. M. Baxapes, [Apeiih meteopnpix caenosp Had Tagauxucta- 
HOM. Coo6ulenna TPAH Ne 1, 1947. 7 

0. A. M. Baxapes, Nepcenan B 1950 .roay.. Llupxyasp CAO Ne 87—-88, crp. 4—6, 1950. 

6. A. M. Baxapes u O. B. Jo6posorsckuii, Buicotpl u payuanTbl TeMeCKOMMYeCKHX MeTeO- 
pop Bp 1947—48 r.r., BionnereHb CAO Ne 3, crp. 17—29, 1952. 
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B | 194.9 37.3 | 100 63 100 42 31 108 
6 VII. 4 21 03 94.5 -| 57.9 40 157 100 87 193 52 
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B | 202.4 20.5 | 134 115 260 144 319 219 
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B. H. HBAHHKOB 


BbIBOP OB bEKTHBHOM MPH3MbI AIA 
CHEKTPO®OTOMETPHU METEOPOB 


Bamayeh nacrosmeh paboThl saBasetTca pacuéT. OObEKTHBHDIX TIPH3M 
Ast HOBOTO MeTeOPHOrO MaTpyan CAO, cHaO2KCHHOFO KaMepaMH C MOeM 
3penun 40 51° u o6beKTHBaMH ,YpaH-9" (> => f= 25 cm). 

Aas YyBepeHHon o6pa6oTKu cmeKTpa MmeTeopa AuNelHad ucmepcusA 


600— —700A/mm [1] HemocTaTouHa. OnHaKO, Ype3sMepHoe yBemu4enne jucnep- 
CHH TaKKE HeBHIFTOLHO MOTOMY, UTO Oy wer bororpaupoBaTeca MavlO CIeKT- 
PpOB Me€TeOPOB. Handonee mpHememon MO?KHO CUHTATh DUCMepCcHio B Cpes- 


HeM OKOaO 300 A /MM,. 


HeoOxoaHMo, 4TOOb! IIpH3Ma UMewa HAMMeHbIUMe MOTePH Ha OTPa- 
*%KCHHE HW MOPIOWLEHHE MPH MHHUM@/IbHOM pa3Mepe, OOYCOBAeHHOM OOJIb- 
ule MmpoOcTOTOH H3roTOBIeHHA HM XOpOleM KayecTBe MepezauH H300- 
panxkeHHa. 

is OMpeeAeHua yuacTKa cIieKTpa, KOTODHIi MOK HO cpotorpadu- 
pOBaTb Ha MaHXPOMATHUeCKOH TVIGHKE BBICWUeCH 4yBCTBHTC@JIbHOCTH, Mbl 
PacC4HTaIH KPHBYIO AKTHHHYHOCTH CBeTa 386320 CICKTPaIbHbIX KaccOB 
BO wu Gd wa ocnoBe matepvanos pabotn [2]. Ha pucyuKe 1 no OcH op- 
MHaT B OTHOCHTCJIDHBIX CHHHUAX OTIOMKeHSI APOH3BENCHHA CHeKTPab- 
HOH MHTCHCHBHOCTH H3/1y4eHHA 38631, J, CNCEKTPaIbHOH UYBCTBUTebHOCTH 
niéHkuH S, Koappuuvexta mponyckaHHa o6bekTHBa 7 u KOSiPPpumHeHTA 
mpospayHocTu. aTMoedephl P; mo oOcu aoOcuucc OTM OK EHBI COORD ACT RYO: 
LHe 3HAYCHHA WWIHH BOJH 2}, 


Viz pucyHka 1 BUYZHO, 4YTO H3 BO3MO2%KHOFO “avy 4eHHA MeTeOpa Mbl 
MoxKeM cCioTorpadupoBaTb y4acToK cCMeKTpa B npemenax 370—670 mu, 


Mosromy aia ocTHKeHHA cpeaHel gucnepcun 300 Alu HeEOOXOAUMO, 
YTOOBI AMHa cneKTpa /, T. €. MPOHSBEZeHHe Pa3HOCTH OTK/IOHeHHH Kpae- 
BUIX WyueH K OCHOBaHHIO TIPH3MbI Ha (OKYCHOe paccTOAHHe OObEKTHBA, 
6sl1a oKo0 10 mm. OrknoHeHve azy4a © MpH ero BbIxXOge M3 NPH3MbI NOL 
YIVIOM HaHMeHbwero OTKJIOHCHHA MOMKHO HATH NO Popmyue. 


bes . A ; es eects tea? a) BAS 
Sin ¢ — 2n sin “3 COs A V/ 1—n sin? —- +2n- sin? ~5- sin A — sin A 
rue A — MpeOMAAIOWHH yro” MpH3Mbl; 
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fl-—~ NOKa3aTeb MPeOMJeHHA 1d MOHOXpOMATHYECKOrO Ayuda, 
PesyibTaTbl pacuéra JWHbI CHe€KTpa B MM MexXAy h=365 myp 4 


) = 656.3 my BAA Tpu3M H3 pa3MHUHbIX COPTOB crekaa [3| mpHBeqeHbi 
B Ta6anye 1. | 














| Ta6auya 1 
Mapxa crexaa | TK 4| Bw 7|Be 3| TK | Tk | TK 4 TK 9 por] tx 111B@ 13 
| 

| 60° g¢ | 36/109! 109! 11.0} 11.2] 13.7) 163 “A 16.9 

" 45° 11,0] 11.0 
A={*® 3 | 

| 30° | | 

Lope, 3 | : salle | 


an 
Mapka cTekaa jae s|p9 i p 1 | ob 4 Te 1 ‘Te 2| ro 3) 7\T® i| re 5 
) . 


—_— 

















an | 60°. |. 70 208] 21.6] 23.1 ) .26.5 30.0 | 39.0 | 427] 44.6 | 48.6 
A} 4° | 12] 120] 122) 129 | 189] 161 | 167 20.8 | 21.5 | 22.5 

o ge CO} 5 | 78 | 92) 9.2] 10} 11.7 | 12.2] 12.6. 
: | me UF 1; oa em ceil, eb Sire 10 
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BHUM, 4TO OCHOBHOMYy TpeOoBaHHIo yAOBAeTBOpAIOT TIPH3MbI 3 
creka B® 8, TK 1, TK 2, TK 3 IpH yrae npetomaenua A= 60°: n3 cTex- 
ja TK 11, B® 13, JI@ 5 mph A=45°; u3 crexaa TO 1, To 2, T®3 npx 
A=30° uv, Hakone, 43 cTeKna TO 4, T®5S npu A=25°. Ws srnx po3- 
MOKHBIX MPH3M MBI AOMDKHBI BbIOpaTb TY, KOTOPad oOGsanaer HauMeHD- 
IIHMM NOTCPAMH CBETa Ha OTPaxKeHHE u Nornomenne, 34BHCALLMMH OT pas- 
MePOB TIpu3Mbl. 8 

Pa3Mepbi NIpH3Mbl onpeyzessiotca OOpaTHHIM XOZOM ayHelt OT Kpacs 
NOJIM KAaMepbI Yepe3 rpann npu3gMbl. Moraomenne B TIpH3Me Pp paccunTaHo 
AAA MYYKa, HAyYWero NOD yrOM HaHMeHbWero OTKIOHeHHA TO cpeaHeli 
THHUH T1aBHOrO Ce4ueHMA Mpu3mbl. Tlorepu cpeta npx OTPaxKeHHH OT rpa- 
Hei, 3aBUCALMe OT IMHbI BOAHBI CBeTa, BeULecTRa MpH3MbI HW yraia na- 
ACHHA, PACCUHTHIBAIHCh NO dopMyse -Openean: 




















Lf sin? (i;—%) , tg? (4—a) ) 
2 \ sin? Ga) Te ea) PP 
TaGauya 2 
a a a nT 
Mapxa eee A = 60 A wx £5° 
ort Bo 8 | TKI |* TK 3 | TK 2 TK IL | -@ I | Be 12 
i; (A= 365) 53°,861 | 55°,578 | 53°,736 | 52°.986 40°,308 | 39°,375 | 39°,694 
2 ky 15.80 | 17.90 | 1584 | 1500 | 1384 1 196 13.0 
hy 37.0 43.4 37.3 34.8 15.5 14.0 144 
ks | 5.6 6.4 5.2 mee 6.3 5.6 5.8 
k 99.9 33.8 29.1° | 97.6 17.8 16.1 166 
p Ad | | iW) 
zg. | 463 | 60 
: oO o 
Mapxa A = 30 | A = 25 . 
© Stee Tb 1 | TH 2 | T® 3 | T® 4 | T® 5 | 
i, (A= 365) 26°,105 26°,608 27°, 536 23°,128 2.°,383 
2 k, 12.74 - 13.90 15.0 Lt .0 16.1. 
hy 8.6 9.2 10.0 9.5 9.7 
hs 6.9 6.0 7.6 6.3 7.0 
k 14.1 14.5 63 | 159 i ia. 
p | 5 4 
g 12 | - 8.5 


rye k — oTHOWeHHe HHTeHCHBHOCTeL OTPaxKeHHOrO HW NMafaiouero slyuel; 
i, tj — yTAbl NakeHua WY NpeaoMaenna aya. 

SaBHCHMOCTh OTPaxKeHHA OT AHAB BOAHBI BbipaxeHa c1aO0, pasnu- 
uHe WA KpaeBblx myueh oKon0 1%. , 9 _ 
Ana aAyyei, MAymuX B Ipw¥3Me nO yrioM HauMeHbUIero OTKAOHe- 
HMA 4, NOTepH ky wa Kako rpanu mpu3MpI OyAyT OMHHAKOBbIMH BCeZ- 
CTBHE CHMMETPHNHOFO xXona ayua. Lana ayueh nazaioujux Ha rpanb MpH3MbI 
NOX HaHOOMbINMM yraiomM manenna (é, + 25°), noTepwH k, Ha Neppot rpanu 
MPH3Mbl OYAYT OTAMYATHCA OT MOTepE Rk, Ha BTOpoH rpaHv. Cpegune no- 
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Tepu & 6yAyT XapaKTepH30BaTb KA4ECTBO MPH3MbI NO OTPaxeHHio CBeTA. 
PesyabraThl pacuéTa moTepb cBeTa Ha OTpaxeHHe & u normowenne P, 
BhIPAKCHHBIe B MPOWeHTaX, H BeC MpH3M 8 B Kr Ha OCHOBE HCXOMHbIX 
naHHplx [3] mpuBemenb! B TaOmuLe 2. _* | 

V3 Tra6nuun 2 caenyeT, 4TO HanGoNee BHITCAHBIMH ABAAIOTCA IPH3Mbl 
¢ Mpenomasiomumu yriamu 25—30° u3 TAxKer0rO (bavHTa, T. K. NoTepH 
cBeTa Ha OTpaxKeHve HM MOTioWeHve, a Take BeC 9THX MPWH3M HAaHMeHb- 
we. Coo6pa3yAcb C BO3MOXKHOCTAMH H3rOTOBJeCHHA, MbI 34Ka3a1H TPpH3MbI 
C. IPAMBIM YIVIOM IPH OCHOBaHHH, HaMeTPOM 25 cM M 3HaNeHHEM Mpe- 
noMasiomero yraa A=25°, ctexio T® 5 3 kareropun 6 xaacca [3]. 


CaenaemM pu6/1mxKeHHOe OTHOCHTebHOe CONOCTaBAeHHe 3PPeKTHBHO- 
ctefi KaMep C TIpH3MaMH H 6e3 HEX. : ve 

IlycTb ‘cHeKTp HempeppisHbii. Ecau anna cmeKTpa 10 MM, TO Aaa 
nowyueHHA HeENpepHIBHOTO CNeKTpa HEOOXOZMMO, ITOOHI APKOCTb OODEKTA 


6bina B 200 pas (sas) Gonbwie MO CPaBHEHHIO C TOYCYHbIM OObEKTOM He- 


pa3.102%KeHHbIM B cilekTp.’ Kpome Toro, noTepH cBeTa B NpH3Me COCTABAT 
90% (Ta6auua 2); ecau 2%Ke MpH3Ma GyeT mpocBeTeHa, TO KOSPPUUKeHT 
oTpakenua cHu3suTca B 3—4 pasa [6] u O6ume noTepu cocraBaT 8 %. B 


pesyibTaTe mOxKHO OyzeT PoTorpapupoBaTb HeNpepbIBHEIe ee o6b- 


eKTOB Ha 5—6 3B@3NHBIX BeTHUHH GoOee APKUX (—25 Ig 200 - a0 no 


CpaBHeHHIO C OObEKTAMH HePa3AORKeHHbIMH B CIEKTP. | 

CnextTp MeTeopa MHeuaTbli, MOSTOMy CBeTOBaA SHEprHA OyAeT Cco- 
cpenmoToueHa B JMHHAX cHeKTpa. LUupHHa MOHOXpOMAaTHU¥eCKOH AHHHM 
OyAeT 3aBHCeTh OT NOrpelHocTei MHCTpyMeHta. Paspelliatoujad cmoco6b- 
HOCTb OObeKTHBA ,YpaH-9* B WeHTpe TOMA He MeHee 22 AMHHH Ha MM, 
T. @. MOXKHO CUNTATh abeppalMOHHOe MATHO pacceAHHs paBHbIM 0.00 MM. 
Lupuna MOHOXpomMaTHYeCKOH AHHH CNEKTpa HECKOAbKO OoAbIe UWIKPHHb 
clea MeTeopa HE pa302%KeHHOrFO B CNEKTP, YTO OOycaBAMBaeTCA AONOA- 
HUTCAbHbIMH OWHO6OKAMH, BHOCHMbIMH TIpH3mMoH. JlomycTHM, 4TO OObEKTHB 
u3s06paxaeT TOUKY Kpy2xXKOM c nonepeyHukom 0.05 mM, oTomménHKa xe 
pacuiupnxeT 3TO Hu3s06paxeHHe euje Ha 0.015. MM, TaK 4TO B pe3ybTaTe 
WHpHHy caegqa MeTeOpa MOXHO MpPHHATD paBHo 0.060 mm. BewegcTBue 
pa3IH4HA B MOKasaTeaX MpeAOMAeCHHA OObIKHOBeHHOrO WH HeEOObIKHOBEH- 
HOrO aAyueH, MpH3mMa TpeTbeH KaTerOpHH pa32BaHBaeT MOHOXPOMATHHYECKYIO 
avnui Ha 0.014 mm, 4TO B CyMMe C TOrpelWHOcTAMH OObeKTHBA H CPOTO- 
miéHKuH coctaBuT 0.079 mm. Orcioga calegyeT, 4TO pa3pellailan cmoco6- 
HOCTb HHCTPyMeHTa Cc MpH3MOH 3-H KaTeropHH OygazeT B CpeAHEM OKO.10 

Qo 


24 A, a c mpusmol 1-# KaTeropHu OHa GOpina Ont paBHa 19 A. 


Ecau Ob! cBeTOBad SHeEPrHua Gbla CocpesOTOUeHA BM JMHHAX CNeKTHa, 
TO QA TOFO, YTOOH ChoTorpadupoBaTb TaKOH cCmeKTp, HeEOOXOAHM MeTeOp 


0.079 - . 
Ha Am =— 2.0 Ig Dogs 7% SBESIHEIX BeAMYHH 6onee aApkuH, 4eM MeTeOp 
Hepa3OKeHHHA B cneKTp. Hanpumep, mpx 210, Am = — 2.7 3p. Bea. 


OHaKO 3TO 'YUHCIO 3aBBIUICHO, T. K. HE BC€ BO3MO?KHbIC JIMHHH CMeKTpa 
MeTeOpa MOryT OCTABHTb CwleAbl Ha CPOTOMMEHKeE BCIeEACTBHe HX Maoh 
HHTCHCHBHOCTH. | 

Tem He MeHee APKOCTb MeTeEOPa, AaloulerO CNeEKTP NO CpaBHeHHWO C 
APKOCTbIO M€TEOPa Hepa3sOXRKeHHOrO B CNeKTP, AOMKHA NeKATb B pele- 
AaX PaCC4HTaHHblX AA AMAeHYATOFO HM HEMPePbIBHOTO CHeCKTPOB HW 3ABHCHT 
KpOMe TOrO OT CHEKTPantbHOrTO TIpOMycKaHuA CTeKNa NpPH3Mbl HE YUHTHI- 
BaBLUerOCH HaMH. 
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‘ COMOCTABHM OTHOCHTebHyIO 3cPeKTHBHOCTh KaMep c OObeKTHBAMH 

| D 1 | 
~,Ypay-9" u ,Munycrap-7“ (35 F =10,5 cw ) IIDPHMECHABUIUXCA paHee 
Aas doTorpamuposanna mereopos. Jluamerp a6beppauounoro MATHA paccean- 
Hud OObeKTHBa ,MHAycrap 7“ TakxKe NpHOIM3HTebHO paBeH 0.05 mm [4]. 
OcBeNICHHOCTh H306paxKeHHA TOUKM Ha (OTOCAOe B WeHTpe oONTHYeCKOrO 
a “é D,;? | | 
Noa y OObekTHBa ,YpaH-9" OyzerT B pa —!l,1 pas Oompue, yem y 06- 
ekTHBa ,MHgzyctap-7“. O6Onektus ,Ypay-9“ cocrout u3 natu, a ,Mugy- 
crap-/" 3 YeTHIPeX MH3. CormacHo [5] aApKOCcTb BbIXOMAWerO My4Ka y 
oObeKtiiBa ,¥paH-9" cocraput 0,56, a y o6pextusa ,Muazycrap-7* 0,65 [6] 
OT MaAaroluero. | : 
OHaKO AMH3bi OObEKTHBA ,YpaH-9“ MpocBeTAeHbI, ITO CHHAKAeET KOID- 
(pullMeT OTPaxkKeHHA Ha KaKAOH moBepxHocTH B cpeazHem go 1.5% [6] u 
APKOCTb BbIXOAAWerO Myyka OyszeT OKOMO 0.75 OT Nagaiomero. Orciona 


a Z 0.75 
APKOCTb BbIXOAAWMerO. Nyuka y OObeKTHBA ,Ypan-9“ G6yzeT B 56g Pas 


Combe, yemM y OObeKTUBa ,MHAycTap-7“. PoxycHoe paccroaHue ObbeK- 
THBa ,YpaH-9" Oompme, 4em y ,MnaAycrap-7“; 3a cuéT yMeHbINICHHA BBI- 


RepeKKH MeTeOpa OObeKTHB ,YpaH-9" TepseT B APKOCTH B ios Pasa. os 
Virak, c OObeKTHBOM ,YpaH-9° mMoxHO (oTorpadupoBaTb MeTeoph 


Ha + 2.5 lg Gere +-1.8 3B. Bea. 6onee caaGpnie, vem c O6Db- 
| 9-0.65-25 
eKTHBOM ,Munycrap-7“.* 

Ecu 4HCO0 MeTeOpOB C yMeHbIUIeHNeM UX GOnecKka Ha 1 3Bé3qHYI0 
BeJIMUHHYy yBeM4ynBAeTCA B 2.0 pasa |7], TO, BOOOULe roBOps, C OObeKTH- 
BOM ,YpaH-9*° MoxHO OyeT cotorpadupogzaTb B 4—5 paz Oombme cya- 


ObIX MeTeOpoB, ¥emM Cc OODEKTHBOM ,Mumycrap-7“. 
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cTp. 53, 1956. 
3. FOCT 3514—51. Crexao ontuyeckoe. . 
4. Bb. H. Heanuxos, Bioaneteub CAO Ne 16, ctp. 3, 1956. ) 
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7. ® Bamcox, Mexny tnanetamu, crp. 123, M—JI, 1947. 


_ * B nocaednee spemsa asmopoam  akcnepumenmansno Ovtao HaiideHo, 4mo npedenoyas 
36€30HAT BENUUUHA Memeopa, Npit yenosoti cKopocmu 22°/cex, Pomozpaghupyeman o6beK- 
musom, ,Ypat-9 Ha nanxpomamuyeckolt naenKe . goiciileli -“YBCMBUMCALHOCMU .pasBHa - 


0.7. 36. be”. 7 
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M. 3. MAPKOBH4Y 


K BOMPOCY O MOBEPXHOCTHOM TEMMEPATYPE 
BPALIAIOWETOCA AAPA KOMETBI. 


B pa6orax O. B. Ho6posouncxoro [1] u [2] paccmatpuBanacp TeM- 
nepaTypa MOBEPXHOCTHOTO COA AApa KOMETHI MPH NOCTOAHHBIX H Mepe- 
MeHHEIX TePpMH¥eCKUX KoOsddPuunenTax 6e3 yyuéTa MOTepb Ha AyueNCcry- 
-cxanne. B HacToameli craTbe jeaaeTcH MOMBITKAa ONnpeeMTb TeNAOBOH 
pe2xKHM HOBepXHOCTHOFO COA C yyéTOM AyYUeHCMyCKaHHA MO 3aKOHY Cre- 
(paHa-bovipumana. 

CornacHo Tak Ha3bipaeMOl ,1eMAHOl“ MOReAH, MpelOxXeHHOH Yuri- 
IVIOM, OCHOBHAA Macca Apa KOMeTHI COCTOUT H3 AbAOB CH, NH,, COs, HO 
HUT. 0. C MPHMeCHMH MHOFOUMCAEHHBIX TBEPAbIX TYTFOMMABKUX UACTHIL. 
TIpH BOSrOHKe JIbJ0B, BKPalJecHHble B HHX TBEPABIe YACTHIIbI, OCCMAIOT Ha 
NOBEPXHOCTS Apa, O6pasys1 MAOXO NPOBOAAUIMH TEMAO COM MbWIM, Hpe- 
NOXpaHsoMlMli Apo OT CAMMIKOM GpICTporo ucMapeHHA. Yur [3], pac- 
CMATPHBad STOT MOBEPXHOCTHBIM C/OH KaK PbIXJIDIM, MVIOXO CLEMCHTHPOBaH- 
HB arperaT, MpuxXOAMT K BbIBOAY, YTO MepeHoc COMHEYHOH SHEPIHH OT 
MOBEPXHOCTH AMLpa K ACAAHOMY OCHOBAHHIO OCYIMLECTBAAETCA MPCHMYIIe- 
CTBEHHO TyTéM pawwauHh. | 

Omnako 3TO yTBEPKACHHE Ka%KETCA HAM HEAOCTATOUHO OOOCHOBAHHEIM. 
B: &. Uyguosckuli [4], paccmaTpuBaioulMi mepemayy Tema W3yYeHHeM 
B MMCNeEPCHEIX Cpemax, MOKa3bIBaeT, UTO PO TeMOOOMeHAa H3y4¥eHHeM 
B BO3LYUIHEIX MPOCMOMKAX BOSpAacTaeT HM CTAHOBHTCA CYIeCTBEHHOM JIMLUIb 
pH YyBeM4YeHHH pa3sMepoB UacTHl u paccTOAHHH Me@*K Dy HHMH H MpH 
MOCTaTOUHO BBICOKOM TemnepatType. boAbmMHe PaCCTOAHHA Me#KAY YaCTH- 
IAMH TIOBEPXHOCTHOTO C/IOA MAO BEPOATHEI, TAK KaK B 9TOM CAy¥ae NOTOK 
CONIHE4UHOH SHeEpruu 6yAeT HEMOCPeACTBEHHO MaaTb Ha ACAAHYIO MOBEPX- 
HOCTb, 4TO NpHBeAET K CHUIKOM HHTCHCHBHOMY HCiapeHHlo apa. Kpome 
Toro, HpH pasmepe uyacTuy 70 0.03 .cM, NpHHHMaeMOM YUHMMOM,. pOlb 
TeNAOOOMeHA U3AYUeHHEM, Kak CaelyeT H3 TAOMMIbI, NPHBeAEHHOH B [4], 
Boo6ine He3Ha¥uNTerbHa. Hen3BecTHO Take KaKylO pOJIb B OOWEM Npo- 
wecce TENOMpOBOAHOCTH HrpaeT Fas, MCMapAIOIHHCA C JI€MAHOW NMOBEPX- 
-yoctH agpa. Koamuectso Bbieraioujeroca 1a3a: MOKET ObITb 3HAYUTCAB- 
HbIM,. TAK KaK 3aMep3lIMe Ta3bl MpH MalIOM OObEME HMECIOCT BECbMa BBICO- 
Ky!0 KOHUeHTpanuMio. Bompoc O COOTHOMICHHH Pa3H4HbIX MeXaHH3MOB 
TEMMONPOBOAHOCTH, HMEIOINUX MeCTO B HapyXHOM C10e Apa, MOXKET CAY- 
#KHTb MpeAMeTOM CMeWHaIbHOLO HMCCIeAOBaHHA. : 

_OrpaHwuumca cayyaeM,.KOrfa B MOBEPXHOCTHOM c/l0e Apa, COCTOA- 
eM H3 JMCMepcHoro MaTepHasa, OCYULECTBAAeTCH OObIYHAA TeENOMPOBOL- 
HOCTh TBépAOrO Tela, MpH4émM KOsPPUUMEHT TeMMOMPOBOAHOCTH K uw ten- 
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AOEMKOCTh C—nocToaHHbl. byeM cuntTaTb, 4TO OCb Bpallenua AApa nep- 

_ N€HAHKYJApHa K MIOCKOCTH OPOHTHI H PaCCMATPHBATb TOUKH, exKaUHe Ha 

S9KBaTOpe Apa. | 
Bocnob3yeMCh ypaBHeHHeM TeNMOMPOBOAHOCTH B (opMe 


ot } 
K&S 


2 





= 


a 
ca 


K 
rye LPTs ‘ 


$—Temmlepatypa B rpanycax C, 

X—paccTOAHHe OT NOBEPXHOCTH Apa, 

P—IIVIOTHOCTb MOBEPXHOCTHOrO CON, 

C—YNeAbHaA TeMIOEMKOCTh MOBePXHOCTHOrO cnoK. TloTOK coAHe4HOH 
paquauun Onpexeiaetca Popmy.vion 


fe sino t npn 0 <ot<x 


q= (2) 
Onpurt<ot<2z 


Saech g,—COMHedHaA NOCTOAHHaA 

yr —paccTosune or Coanua B a. e. 

® —yTJIOBat CKOPOCTb BpalleHHA Apa. 
Pasaran dynKinlo (2) B pad Yypbe, noryunM 


a 1 2a 2 feos 2 ft cos 4 f cos 6 w ¢ 
=O: a By , Bast, Ghee pee ee ge Sete Seas os Reis ciel | eee ee 4 
me al a ae ec aa ( 1-3 a0 gerd feo 


Q6o3Ha4HM Yepes %,—NOrAOWLATeAbHYIQ CMOCO6OHOCTh HOBepxHOCcTH Apa 
KOMCTBI MO OTHOINECHHIO K COAHEYHOMY H31yueHHIO, 4epe3 «a, —norzousa- 
TEJIbHYIO CHOCOOHOCTB NMOBEPXHOCTH NO OTHOUICHHIO K W3TyueHHIO Apa 
KOMETHI. 
EAMHWNa MOBEPXHOCTH ALpa 3a CAMMY BpeMeHH NoraouaeT KOAH- 
yeCTBO Tea 
Qi =%y°9 (3) ; 


‘Ha Hekotopoi rayOune x =L, upumepuo COOTBETCTBYIOLNeH TOMILHHE N0- 
BEPXHOCTHOFO COA Apa, TeMMepaTypa OyzeT MOCTOAHHOH MU paBHa TeM- 
mepaType BO3POHKH Jb10B anpa (} 6). Ilo ato npH4unne cyulecTByeT npu- 
TOK Tella K MOBEPXOCTH H3 HEAP Apa, PpaBHblii B CAMHHLY BPeMeHH 








Od (x, £) 
Q=KAeD (4) 
B to xe BpCMA TOBEPXHOCTbh H341Y4aeT KOJIMYECTBO Tea 
i=", G di : (5) 


Ha MOBeEpXHOCTH yCTaHaBAMBaeTA a6cOIOTHaT TeMMepatypa 7,, Npu KOTO- 
POH MpuxO WM pacxOy Tenia paBHbI MexKAy cooon. 


MIM 5 : 
Ov 
agtkKk (5. waa =0),.0 T°? 4 (6') 
T,=273+48, . | 

Tak Kak BeJHUHHBI %, H @', HEH3BECTHBI, TO UX OOBIMHO CYHTAIOT paBHEIMH 
Apyr Apyry: 

| ceca Lore (8) 
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Coraacno Muaauxosusy [5] 3anaya MOxeT ObITb pemieHa B KOHe4HOK 
(popme, CCIM NpaBad YaCTb paBeHCTBa (6’) HHeHHa MO OTHOMICHHIO K 9.. 
Sto umMeeT MecTO, ecIH KovleGaHua §, H€3HAYHTeBHHI N10 CpaBHEHHO CO 
cpemHel a6cov0THOH Temnepatypo noBepxHocTu 7. ¥CAOBHe M8 marK lo 
BHTOAHACTCA TIpH MOCTATOUHO OLICTPOM BpallleHHn AApa (nepnox 2—3s aca) 
H TIpH He CJIMLIKOM O.IM3KAX PaCCTOAHHAX OT Coauua. Hanpumep, mpu Koad- 
(PHUHEHTAX TENMMONPOBOAHOCTH NOpAAKA 10-5 u 10-° sto paccTOAHHe BO BCH- 
KOM cay4ae mpeBocxoguT | a. e. 


Tora 
: (Med ee nee (9) 
ul P 
s T4=s3T if ler ne ) 
ro Oo ; y ae ' 
Pasaraa 3TO BbIpaxeHve mo OunOmy FHbijoToHa H OTO6pacblBaA MalOe HHCIO 


As : 
="> 3 cTeMeHAX BIE NepBol, NOAyYMM 


ce) 





a 14, = = = 
oT$=o0T, (1 +4 = -) —o(T,'—47,8,)+4¢ 7,3 4, (10) 




















te 
THe 2 
A$,—3,—3, 
Bpeném o63HaueHHA _ 
) ea Go os \ 
i re 7 
do 
ec comes) Tan 
2 1 
b= Seaways 
on ae (11) 
sie, gee 
b= re 2 365 
ee ee 
Us re x oT 
Bichisomesiniinr eee es ; 
T3 4% w= A, | 
46 ae —h h == — "eo 
ec Bs eee 
4 —} , = WwW 7 a! 
K De >, 
my ae oo | (12) 
7 
8, 
7 eee naa eee ) 
Berapaaa (8), (10), (11) m (12) B (6°), MoayaHM | 
A.+A, sino t—B, cos 2 o t—B, cos 4 » t—B,; cos 6 » t— . ee 
| ry 08 | : ; , 
=3o— R (3 ae (13) | o 
| | 31 
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ByemM nocie0BatebHO PaCCMATPHBaTb pelleHHA ypaBHenua (1) §,, 4., 
3 Ys, . . «, YAOBACTBOPHIOUIMe COOTBETCTBEHHO YCJIOBMAM: : 


A,+A, sin o t=,)—R (52), ~ (14) 


—B, cos 2 w f=%3,,—R (5), 7 ; (15) 
—B, cos 4 0 t=%4,—R (52), ; (16) 
—B, 008 6 t=0y—R (FY) (17) 


OueBHaHO, YTO CyMMa 98THX pelleHuii 

| $= 94+9,58,4.. 
OyYHET OAHOBPeMeHHO yOBAeTBOPATH ypapuenuio (1) u ycaosuto (13). 
Bripaxenne : 


MEDSC tO ee 


(1) 
LC, COS (N, t+-P, x) +C,"'sin(N,t+P,x)| ’ 


ms N, 
rae P= Vx 


YHOBJeTBOpAeT ypaBHeHnn (1). 


| ae . oy 
iloacrapum ero B (14) u noTpe6yem, 4T06nI MOJYYCHHOR PpaBeHCTBO 
YROBIETBOPAIOCh TOKACCTBCHHO. 


Torga noazyuum N,=o u 
SPR uC Vek + GS 
. Cr eapee xe VA | 
[loocTaBuM 3aTeM BbIpaxeHHe 


. a) Cares ae hee 
De (x,t) SC, + Cy x tet ™[C,” cos (Ny t+ Py x)-+C, sin (Ny tEP,x)), 


= Ny 

me Pp= t WH 
B (15) H MpupaBHaem Koadduunente mpx cos N¢ u sin Nt; mpw atom 
nowyuumM N, == 20 uv ! , : 


(2) (2) | 
C, — R C, — O | : 
a2) 7 (2) (2) 
Cy” —RPAC,” —C,”) =0 | (19) 

(2) (2) , (2) 7 

C; ° —RP,(C, a, = — B, ) 
one HOAY4aeM HM OCTAbHbIe pemlenna 43, $,... u tT. 0. Bean- 

ell : Vara 
4YHHEE Cy’ uw C, i> 2) MOXKHO NOJO%KUTh paBHBIMH Hy.0, 

OQ603HauHB 3aTeM 


(1) (1) (1) 
C; = C;; C, Gs, Cy wom OF COs E14; ran 


1) } 
. 2 —_— — dD, sin Ey, CY =D, cOs Eis 
C,;=D;, sin ¢; (¢> 2) nonyyum pemenne ypaBHenua (1) B Buze: 
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§ (x H=Q4+C.x+e os 8 sin (N, t+P, x—2,)+e Pox Dz cos (Nz +P, x-- 
—é,) + 2. ew ey oa | 





FAC es ee 
aie hi (1) (') 
sees (Hy\2 ()\2 . _ 5 
9; a (C; a ie ; tg a C (1) tg ce 00 (i > 2). 
° hee 


CY u cf? OnpememHioTCA H3 CHCTEM ypaBHeHHH TuMla (18) u (19). B Ber- 
paxeHuax saa P; nepeq KOpHeM HafO BbIOPAaTh 3HAK MUHYC, Tak KaK 
B IIPOTHBHOM Cay4ae pemeHne GOyseT HeOrpaHHueHHEM. [logcTaHoBKa d., 
§,, 0, 4 T: a. B (15), (16) u (17) nokasbiBaeT, YTO KosdpunneHtH Dz, 
D,, Dy... ROJXKHEL OLITD B3ATbI CO 3HAKOM MHHYC. ; 

_QOuepusHo, YTO cpeaHee 3HATeHHeE TeMMepaTyPb] 34 NOH NePHOL 
BPAWeHHA ALpa KOMETHI PaBHO : 


9 (x) =C,4+C, x (20) 
Orciona BuaHO, uTo.C, npenctaBaneT co6oI0 cpenHIowW 3a NepHor 


BpalleHHa MOBepxXHOcTHy!O TeMMepaTypy, 4 C,—cpeqHHH rpaaHeHT TeM- 
ne paTy pb 


. 


C=, Cy = Bp — (21) 
M3 papencts (10), (12):u nepporo ypasHenus (18) nonyyaem nocae 
pila mpeo6pasopaHHit: —_ 
Ome) (273 +-9,)* —aa,+KzZ, — (22) 


Orciona BHuaHO, uTO 9, ecTh Ta CpeqHAH TeMMepaTypa, KOTOpaA CO- 
OTBETCTBYeT CpeAHeMy OOy4eHHIO g=a,. 
OKOHYaTeIBHO HMeeM 


——— -———we 


, 


d(x«,)=),4+ g,x + D,exp(— =; x) sin (w f— V six —e,)— 
oe ae | Do ; 
—Dyexp(—Y. 2x) cos (2H a ec x— e)—Dyexp(—Y 72x) cos (40 f — 
2 w a 3 © 
(— V+ x— &,)—D, exp(~V/ 32x) cos (6 pf 2 e8)= . . (23) 


TemillepatTypa NOBepxXHOCTH Apa paBHa 
$ (0, t)=—3,+D, sin (w t—e,)—D, cos (2 » t—e,) —D,; cos (3 w f—e,)— 
: —D, cos(4wt—-)— :... (24) 


| Kak yxKe OTMe4a0Cb BBbIMe, Ha HEKOTOPOH rayOuHe x—=L temnepa-— 
Typa MOCTOAHHA HM paBHa #6. OTO O3HayaeT, UTO Ha 9TOM TyOuHe aMIVIH- 
Tya Mepporo nepwoazuyeckoro wWJieHa B BbIpaxKeHuN (23) enaeTcA Ha- 
CTOABKO MaJloi (AMNAMTYA ClenylouluxX wieHOB OyAyT elle MeHbule), 
uTO TeMNepaTypy 34e€Cb NpaKTHYeCKH MOMKHO CUYMTATb HeCH3SMEHHON. 
TipHmeM WIA MOBEPXHOCTHOTO COA AMpa CHeAylouHe MaHHbIe: 


pee pS eS 


cM3’ r rpa CM CeK rpay 


MoxHO C AOCTATOUHOH yBepeHHOCTbIO CUMTATb, YTO Ha rayOuHe L, 
rae TemilepatTy pa MOCTOAHHa, AMMVIUTYZa MepBoro NepwHOAMYeCKOrO WieHa 
B BHpaxenuu (23) npumepHo B 100 pa3 MeHbINe MO CpABHeHMIO CO 3Ha- 
YeHHeM STO AMIVIUTYIE Ha MOBepxHOcTH mpu x=0. 
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Torta uMeem an Sewer 150 
D,exp( 2 


L=2V*intoz652V 2 (25) 


* Tlockoapky D,, 3apucaujee oT T,, coxpanpaetca, (25) umeeT  Mecto 


He3aBHCHMO OT ycuoBuad Ad, <<T,. 

Popmyvia (25), MpHMeHéHHad WIA MOBepxHOCTHOrO con JIyHBI, 2aéT 
pe3yAbTaT, XOPOWMO cCoriacytoluiica C HaOMIOMCEHHAMH COOCTBEHHOFO pa- 
AMOu3syueHHa JlyHpH. M3BecTHO, 4TO pagqHou3ayyuenne JIyHbI c JIMHOr 
BOJIHbI 3 CM, HCXOANWee U3 rayOuHH B 380-—40 cM, ABAMeTCA ONMHAKOBBIM 
HM JA OCBELLEHHOH H IX HeEOCBeELLEHHOH uacTel JIYHBI, ITO CBHACTEIbCT- 


Bye€T O MOCTOAHCTBE TEMMepaTypb! Ha STOH rayOune. Monaras K=8-10~° 


(TENMONPOBOAHOCTD JYHHOH MOBeEpXHOeTH NPHMEPHO B THICAYY pa3 MeHBILe 
r a 

- TEIMION POBOAHOCTH rpaHHta ), p=0,7—55. w= 2,064.10 6nony4um L =30,77 cm. 

SapucumocTb L B CM OT NepHoOsa BpaleHua adpa P u Koadduunenrta 


TenwonpoBponHoctu AK usaqviiocTpupyetca Tabane 1. 







; a Taoa. 1 
P B CyYTKaX 
bs of "he 
K Kall 
\ Bom cex rpaa ] 
316. \) 6-9 (1, 91 9 73. . 
510°" 10,65 7, 60 3, 07 
S10: 3,37 1,191 0, 973 


EcaM MBI 3aaqMMCA TeMMepatypol eAAHOTO OCHOBaHHA.98, KOTOpAA, 
Kak oTmMeyaeT Yun (3), qOmKHA 6bITD OKOIO 200° K, To u3 cucTeMbI 
y paBHeHHH 
| ve=3,4+8,L i (26) 

a a,+Kg,=4 G (273+4,)* } 
MOXKHO ONPeAeIHTh CpeZHIOIO NOBEPXHOCTHYy!O TeMNepaTypy apa u rpa- 
JMCHT 2. , | 

Ileppoe ypaBHeHHe 3TOH CHCTeMbI MBI TOWy4HM, MOACTaBaa x = L 

B (23) mM OTOpacbiBad MepHOAMYeCKHe WICHbI, AMMMMTYLBI KOTOPEIX MpH 


X= L HacTObKO MaJIbl, UTO HMA MOXKHO Mpenebpeup. 
7. Kall 
SuHauenna 3, Brpanycax Cnpu r=1 a.e., ” Dam OU arerrareare , @=1, t= 


= —100° C nan pasiuunpx K u P ans B Tabane 2. : 
Taga, 2 










P B CYTKaXx -_ 
I ‘ig ) 1/49 
K Bema a 
3.10 | + 9 ='3 ee 
0 +14 | +10 fee 8 
3,10—° Sigs. |Latetere: aig 7 
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Tlouy4eHHble 3HAYeHHA MPeCACTABJAIOT co6oili BepxHull pense aA 
cpemHeli MOBEPXHOCTHO!H PCMnepal ype Apa. — - 

[lpursla.e.,P=1,K=3.10 aaa S¢= —100° C noayuaem ¥,=15° C, 

rpaa 

‘ rpal = > Q 44° bh eemaagt 

| gy 34,12 Po gan te= —200° C, 4, = 14° Cu g, = — 67,65 — 
Orciowa BHAHO, 4TO H3MeHeHHeE TeMMIepalypbl AeAAHOrO OCHOBaHHA IIpH 
masom K (nopsdKa 107°) MOUTH HE CKA3bIBACTCH Ha CpeAHEH MOBEPXHOCT- 
HOH TemmepaType agpa. [Ip BermuMHe KOspPuUMeHTAa TeMIONPOBOAHOCTH 


nopamkalO  ‘TemMmepaTypa e@QMHOTO OCHOBaHHA yxKe CyIeCTBCHHEIM 06- 
pa30M BAMAeT HA CPEAHIOIO MOBCPXHOCTHY!O TeMMepaTypy. Hampumep, pu 
K=6.107* u 86= — 200° C 3° = —51° C, a nan 8e= —100° C 3, =—18°C. 

B ta6aune 3 abl YHCACHHbIC 3Ha4UeCHHA KoaPPulveHxTOB D wv nauab- 
HbIX das ¢ B tbopmyviax (23) u (24) npu §e-— —100° C, P='/,. cyTOK, 


—4 Kall Hy 

= = ____--__- , Ha puc. | nmpHBOaHTCA XO H3MeHe- 
r=1 ae. K=3.10 ace at p p 

HUA NMOBEPXHOCTHOH TeMMepaTyPbI B 3aBHCHMOCTH OT cpasoporo yraa w t 


“TIpH TeX Ke AHHBIX. | 
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MakcuMyM TeMMepaty pb B HaleM NpuMepe HacTynaet mpH o 2120" 
3ana3nKIBaHHe MAKCHMYM@ MOBEPXHOCTHOH TeMNnepaTypbhl MO OTHOMEe- 
HWIO K MaKCHMyMY COJIHCYHOH padWalWH B OCHOBHOM xapaKTepH3yeTcaA 
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BEMYHHOH €. SaBHCHMOCTb STO BeAHYHHEL OT KOadpuLHeHTA TeNONpoO- 
BOAHOCTH AK HW yraOBOH ckKOpOCcTH BpalleHuA Apa wo Jaétca cbopmysoii 


V Ko oc 
ie) ale Nee 


aati onaeneras 27), 
AV 26 fe LY Ko pc (27) 


rae /,—CpeHHAd aOCOsMOTHAA MOBepXHOCTHaA Temnepatypa, ONpexernemas 
H3 CHCTEMBI ypaBHeHuit (26), , | 
[laa cpapHenua mpupe- ‘|’ 
H€M KPUBbIe H3MCHEHHA Cper- 
HeH aOcOJIOTHOH TemilepaTy- 980i 
pbl MOBePpXHOCTH Apa’ npH 
Pa3IMUHbIX MCXAHH3MAaX OT- 
‘BOda Tena B @YHKIMU pac- 9 
cTOAHHA OT CouHua 7 (puc. 2). 60 
Kpuspre |, Il, Ill, noazy- 
YEHHbI€ H3 CHCTEMbI ypaBHe- 
HH (26), CooTBeTCTBYIOT 3Ha- 240 
YCHHAM KOSPDHUMEHTA TeIIO- 
IIPOBOJHOCTH MOBEpXHOCTHOTO 


cio sapa K=3.10“, S10r?. 220 
3.10 ° ces, IpH4éM -BCIOJLY 


ipuHATro w—8,4.10~ (Te pu- 

Of '/;. CyTOK) p=0,8, c==0,2, 200 

ve= —100° C. : 

| Kak BHJHO 3 puc. 2, mo- 
BePXHOCTb Apa cnwoxo npo- 180 
BOAAMLUM TeMIO MOBepxHoO- 


CTHBIM cloem (K nopsayzKa 


10 ~) cumbHee uarpesaetca 160 
mp mpvOMxKeHuu K CowHuy. — 
MH ObICTpee OxaxmaeTca pH 
yaaieHHH OT CoaHua, ueMm ido 
MOBEPXHOCTb Apa, moBepx- 
HOCTHHIH CJIOH as aie. ee 3 4 5% 
eT Oomee BHICOKYIO TeMMOMpo- - * Puc. 2. 
BOHOCTH (K nopanKa 10~*), : : : 

'B 3akioueHHe aBTOp BbiIpaxkaeT OnarogapHocts O. B. Jlo6posoab- 
‘CKOMY 34 I@HHbI€ COBeTHI H yKa3aHHA, KOTOPbHle Obliw HM CjleaHbI BO 
BP€MA BHIMOAHEHHA STOH pa6orHi. = . 
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Paapa 1. Onpenenenne OecKa MeTeOpoB NyTéM NPHBASKH UX 
CeOB K CYTOUHbIM CleqaM 3Bé3]. 


Ha61ogaTebHbh matepva. Meronauka u3mMepennit : 
Cnoco6 ompenseieHHa Onecka MeTeOpoB myTéM pUuBs3KH AX 


Ce€OB K CYTOUYHBIM CleqaM 3Bé3— Ha HeraTHBe .... . 
O6 oueHKe pe3yAbTATOB ONpemeneHuA 3Be3NHBIX BeEAMUHH Me- 
TeopoB 1952 r., momyyeHHHIX Ha CAO ..... 


Papa Il. YcTaHOBKa ,HCKYCCTBeHHbIe MeTeophi“. 


BBOJHHIe 3aMe4aHHA . . ws www ee we 
OnucaHve HOBOH yCTaHOBKH .. ee oe 
MUccaeqoBanne: 9Ta/IOHHPOBaHHe yCTaHOBKH tee 
JlocToHHCTBa HOBOH yCTaHOBKH ....-..e66-. 


raasa Ill. Acnoab3sopanve ycTanosku ,uCKYCCTBeHHbIe MeTeopsI“ 


a 


In ChOTOMETPHH MeTEOPOB. 


BavaHHe CBe¥ueHHA HONHOTO HeOa Ha CKpbITOe H306paxeHHeE 
cena MeTeopa Ha HeraTHBe. . er Sto 
Metogauka o6pa6orTKH Ha6qonaTeABHOTO waTepuana HOBEIM CHO- 
coOOoM .... a ee ; 

ComoctTaBseHue pesybTaTOB nOvy 4EHHELX meTogamn TIPHBASKH 


CMEXOB METCOPOB K CYTOUHBIM CE TaM 3B63]. H K C1eaaM ae a 


CTBEHHHIX MeTCOPOB . . : : 
Pe3y AbTaTbl oromeTpu4eckoii oGpasorki Ce1OB meTeOpOB Ha 
HeraTHBe .  .. 

O6mue KPUTHUeCKHE 3amMeuanua oO. MeToye “‘TIpHBASKH ‘CeNOB 
METCOPOB K CYTOUHbIM WH TOYCUHBIM CweaM 3Bé32, Ha HeraTuBe 


Taapa 4. Own6Kn cotorpacduyeckon coromerpun MeTeopos. 


OwHw6KH ororpaduyeckoro mpouecca ..... 

BO3MOXKHBI€ pa3svIH4YHA MeK Ay y WHTBIBAeMOH u UCTHHHOM ous. 
KOH NOMA 

Owu6Kn, o6ycaoBeHHnre paslmuuem B boxycuposKax 4306pa- 
*KeCHHH 

Ouu6Ku onpenenenus ‘GaecKa meTeopoB C NOMOLLDIO yCTaHOBKH 
»HCKYCCTBCHHBIE MeTeOPhI “ : 

Ouenka clunN60K npn CTO b3OBaHHH _cpeanero Koaduunenra 
TIpO3 payHOcTH | oe ae ae 

OwvOKH ONpeseeHHA “6necka MeTeopon ; : 

Samay MeToauKH cbotrorpaduyeckolt (boromerpHu B CBAs c ny- 
CKOM HOBOrO MeTeopHoro natpyia CAO . . ce 
3BaKaAwWuUue HH. ae ee er ee ee ee ’ de Ses. eee 
EN EC ANE Sy es ar. 8h, Gees Wh aap. he ssal. 1a) Bee tec ae aah et 
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B. H. HBAHHKOB 


O METOJAX ®OTOrFPA®HYECKON SOTOMETPHK 
METEOPOB 


BBEAEHHWE 


‘Onpemderenve OnecKka MeTeOpoB NpescraBseT UHTeEpec Kak AA BBIAC- 
HCHHA MPHPOAb, KOCMHYCCKOH POH HW OWeHKH MACC METCOPHBIX 4YacTHIL, 
TaK H AJA MOAYYCHHA HEKOTOPHIX MapaMeTPOB COCTOAHUA BeEPXHUX COéB 
aTMocdepH. B HacTOAUlee BP€MA OCHOBHHIMH ABAAIOTCA Ba MeTONAa ompe- 
AeCHHA 3BE3AHBIX BEJMYHH MeTeOPOB: BH3YaIbHHIi u dotorpaduyeckuii. 
TlepBet cnoco6, pw oveBuAHOH MpocToTe WH AOCTyNHOCTH, HMeeT cylect- 
BEHHBIH HEOCTATOK, 34K /O4aIOUIHHCA B TOM, YTO HeH3BECTHO, Nowy 4aem 
JH MbI Cp@AHee -MaKCHM@IbHOe WIM KaKkoOe-1H60 HHOe 3HaueHHe 6eCKa 
Meteopos [1]. Sororpaduyecknii xe MeTOR NO3BOMAeT TIPOCJICQHTb H3Me- 
HeHHe OlecKa Ip ABHKEHMM MeTeOpa B aTMOCcdepe 3emMau u AOCTATOUH'O 
Hae2KHO ONPeWeHTb erO HHTerpasbHoe 3HadeHHE. 

B 3aqauy Haieli pa6orTh BXOAUT AaHaMH3 UMEIOWLUXCH CnOCcObOB (poTo -. 
rpauyeckoli' @otomerpHu oO6ulero cBeyeHua MeTeOpoR, T. e. CBeYeHHA 
OOYCOBGHHOrO KaK HHTCHCHBHBIM HcnapeHHeM “MeTeOpa, TaK H HOHH3O- 
BaHHBIMH @TOMa4MH HUCiapHBUeroca BeulecTBa. OTAeIHTb OHO CBe4eHHe 
OT Apyroro upe3sBbluahHO TpyAHO. : | 

/le10 B TOM, YTO H306paxKeHHA MeTeOpOB Ha HEeraTuBe pucyloTca a6ep- 
PalHOHHbIMH TIATHAMH H300paxKeHuA TOUKH [2[, CHumKu CrannHabagcKoli 
ACTPOHOMHYeCKOH OOCepBaTOPHH MOK43bIBalOT, YTO B 3ABHMCMMOCTH OT HH- 
TCHCHBHOCTH CBC4CHHA, PacNpeAeJeHHA SHeEPrHH B aGeppalWOHHOM MATHE 
M300paxKeHHA TOUKH, pacceHBaloMleli cnocobHOcTH oTocAOA Ui OT HallpaB- 
ACHHA ABHOKCHHA NATHA MOryT OOpa3s0BaTEcA ,paculenméHHble” Ce AB H 
CeAbl CO ,CMaObIM CBeEYeCHHeEM* OKPYXAIOWIMM OCHOBHOH KaHaul MeTeopa, 
KOTOPO€ MOXKHO IIPHHATS 3a CBEYCHHE HOHH3OBaHHOrO raza Mocae mposéta 
Meteopa [3]. McruHHoe cpeyenue HOHH30BaHHOLO ra3a MOKHO OOHAPy KUTb 
TOJBKO B Mepepblpax cwieqa MeTeopa, Korgza OObeEKTHB G6bIA MOMHOCTHIO 
3aKPbIT NONACTbIo OOTIOpaTopa. 

OcHoBbl dotorpaduyeckoH cboromerpun METEOPOB ObIVIH 3a/10.%KeHbI 
padotoH H. H. Cpirnucxon [4]. B e& pacnopaxenuu uMenocn 11 CHUMKOB 
MeTeopos, NomyuenHprx MW. MW. Cuxopo# gp 1906—1909 r.r. na TamKent- 
CKOH ACTPOHOMHY4eCKOH O6CepBaTOPHHN HEIOBYXKHbIMH KaMepaMH 6e3 06- 
tiopaTopa. BesencrBue storo H. H. Crrtmuckaa He Moraa TOUHO ompeze - 
JHTb CKOpPOCTH MeTeOpOB. OMBITHBIM NyTéM OHa MOKasana [4], uTO mpu 
IIpOMe€paxX NOYEPHEHHA CJCZOB MeTCOPOB Ha OObEKTHBHEIX MHKPOOTOMeT- 
pax HaWAYUIHe Pe3yAbTAaTH WaéT KOMOMHHPOBAHHBI METON MAOTHOCTH H 
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WIMPHHBI, 3AKNOYAIOWMHCA B TOM, YTO IleAb MUKpooToMetpa BbIOupaeTcs 
HECKOJbKO WIHpe HauGoee wWupoKOrO yyacTKa cema MeTCOPAa. MetToanka 
H3MepeHHH COCcTOAa B C/JIeZyIOlleM. | 
Uepes web mponycKaica caey MeTeopa HM Beach 3anMCh oTCueéTOB 
MHKpocpoToMeTpa. SaTeM NPM TaKHX 2%e YCMOBMAX MpPONyCKaMCh CYTOY- 
HBIe CCMb 3BE31, BLIOPAHHbIe TAKUM OOpasoM, 4TOOKI OTCYETH MUKpOdoO- 
TOMeTpa OT HaW6Oee WHTCHCHBHBIX CEMOB IpeBOCXOAMJIM HanOO/IbUIHH 
oTcuéT OT cweqa MeTeopa. POTOMETPHPOBABIUMHCA yUACTOK CAeAa SBEsTbI 
HAaXOMMICA OT HeEHTpa .WWaCTHHKH Ha TaKOM K€ paCCTOAHHH, YTO WH COOT- 
BETCTBYIOULMH eMy MO HHTCHCHBHOCTH y4acTOK ciesa MeTeOpa—JIA HCKJIO- 
NCHUA OMMOKH MOAd. SBé30bI CPAaBHCHUA BHINMCHIBaIHCb 43 KaTasora [pe- 
nepa (H. Jl.). Pororpaduyeckve BeMMYHHEI 3BE32 CO CKAOHEHHEM 0 TIpH- 
 BOMMAUCD K aKBATOPy mpH6aBrenuem nonpaBKu+2,5 Ig Cos 6 [4]*). 
3atem cTpowacb xapakTepucTuyeckan KpuBad. Ilo OCH OpAMHAT OT- 
Ka LbIBAIHCh BEJMUMHBI 3BE3]1, IPHBEAEHHBIC K 9KBATOPY, a0 OCH a6cuucc— 
oTCcuéThl MAKPOMOTOMETPa B norapudmMuyeckor wKase. [lo oTCuéTAaM MUKPO- 
(poTOMeTpa OT cleqa MeTeOpa, 43 XAPAKTEPHCTHYeCKOH KPUBOH, HaXOJaCb 
adpeKTHBHad T. €. HeUCMpaBJeHHad 34 Pa3HOCTb cKopocTeH JBHKeHUA 
mo doToco1o us06paxeHH MeTeopa H 3BE30, BeAMNMHA MeTeOpa. Ha 
OCHOBe 3aKOHA B34MMO3AMECTHMOCTH JIA OAMHAKOBBIX OTCUETOB MUKpopo- 
TOMeTpa OT CAeOB 3Bé32 MH MeTeOpa BHOCHACb NONpaBKa K aPPeKTHB- 
HOH 3Bé3NHOM BeAMMYMHeE MeTeOpa MO Mopmyvie: 


My = my—2.5 Igy , rae 


iM, —3BE30HaA BeM4MHa MeTEOPa, 

m, —3(pPPeKTHBHAA 3Bé3NHad BEAHYHHA MeTeOpa, 

Vy H Vy —-JIMHeHHbIC CKOPOCTH NepeABHXKeHHA TO (poToc1o10 H306pa- 
2KeHHH MeTeOPa HM SKBATOPHAJIbHbIX 3BE3/. 

He uMea HeMOCPEACTBEHHBIX HCCIeETOBAHHH POTOIMY/JIBCHH, Ha KOTO- 
pol Obl NOyYeH HaOMOMaTebHbIN MaTepHat, H. H. Cprruuckad Ha OCHOBE 
HMeCBUIMXCA JQHHEIX MpHwa K BHIBOAY O CipaBeAIMBOCTH MpHMeHEHHOTO 
Clo 3A€KOHa B34HMO3AMECTHMOCTH IIPH MTIPHBA3KE CIEMOB METCOPOB K CYTON- 
HbIM CI€NaM. 3Be3. 

BulecK YeTHIPHaWaTH MeTeOpoB onpedennaH Muaiman u Podduieit (ols 
Ha HeraTHBax C CYTOWHBIMH clenaMM 3Bé3q cen MeTeOpoB OOpabaTHiBa- 
jucb mo Metogzy H. H. CxrruncKxoit [4], c Tem OTAMUHEM, YTO BLIUUTAICA 
(bon HeraTuBa. Ecum dbororpaupopanke MpOv3BOTMOCh ABM yUIMMUCA 3a 
CYTOUHBIM JBYKeHHeM. HeOa KaMepaMH, TO IIPMBA3KAa CACOB M@TEOPOB 
menanacb K TOWCUHEIM M3006paxKeHHaM 3Bé3g. O PaBeHCTBe . 9KCMO3HUNH 
CyIMAM 10 paBeHCTBY MOYePHeHHH B WeHTpe W300paxKeHHA 3Be3/bI HM cela 
mMeteopa. Ha TOM %#xe COpTe 3MYJIBCHH aBTOpaMH [5] 6b11 nocTaBJeH ONBIT 
Ha Tipe wMeT OOHAPy2XeCHHA OTKJOHCHHA OT 3aKOHA B3aHMO3@MeCTHMOCTH 
ia BEIepxKeK 3Bé30 B.90 MHH (MPHMeHABIWAsCA Ha NpaKTHKe NPOAOMKH- 
TENbHOCTh 3KCIMO3HILMH), CYTOUHDIX CeQOB 3BE30 UH MA CAEOB 3Be3 A, - 
MOJIYYCHHBIX MPH CKOPOCTH ABHKeHHH UX H300paxeHH moO (hOTOC010 
B 60 pa3 Sompuleli, YeEM CKOPOCTh CYTOUHOFO ABHKCHHA 3BE3z. OKa3aA0Cb, 
UTO B34HMO3AMeCTHMOCTD BHINOMHAeTCA. OAHAKO STO 3aKMIOUeHHe aA TOTO 
Ke COPTa SMYJBCHM HE MOATBEPAMOC NocsesyIouMMH paodoTaMH [6, 7]. 

Yunna [6] o6pa6ota1 6 MeTeopoB NyTéM NPHBASKH UX CEMOB K TO- 
YeUHBIM H306paxKeHHAM 3Bé31. [lia yuéTa OTKMOHEHHH OT 3€KOHA B3AHMO- 
3aMeCCTHMOCTH OH HCMOb30Ba JAHHbIe MAGOPATOPHLIX UCCICHOBAHHH 9MyIb- 
CHM, Npou3BeqeHHHe J2KOHCOM. 

*) B cratbe [4] Ha crp. 185 yonyulena oneyaTKa: 3Hak Yy NOMpaBKH OTPHUATeADHLIH, 
B elicTBHTCbHOCTH %Ke HCNO/b30BaICH MONOKUTeIDHDIM. DTO cwexyeT H3 TAOAUUDI 2 Ha 
cTp. 183 tol xe pa6oTol. 
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Axkua [7] mpocbotometpupopan 37 meteopos. Ha neratuBax c TOd#eY- 
HbIMH H300PaxKeCHHAMM 3Bé32 CEAbl METEOPOB NPHBASLIBAIMCb K CYTOUHHIM 
CM€NaM 3BE31, NOYYCHHbIX TEMH 2Ke KaMe€paMHM H Ha TOM 2Ke copTe mia- 
CTHHOK, HO Tlocme HaOmIOMeHHH. Tak Kak MpHBA3KAa CeqOB MeTeOpoB npo- 
M3BOAHaCb K YYaCTKAM C/JI€HOB 3BE3Z, PaCNOJOMKeCHHbIX B WeHTpe Nowa, 
TO K 6leCKy MeTEOPOB BHOCHaCh NOMpaBKa 3a OWHOKY NOMA, H38y4eHHYIO 
MO CYTOUHBIM CeqaM 3Bé32. BHeCeHbI MONMPAaBKH 3a OCa6eHHe CBeTOBOFO 
NOTOKa 3Bé3) OOTIOPAaTOPOM H 34 HEBbIMOJIHEHHE 3€KOHA B3aHMO3AMeCCTH- 
MOCTH Ha OCHOBe MaTepHaaa, COO6meHHOrO Yunviom. 

Oxouio 170: MetTeopos 6bI10 oO6pa6oTaHo -SkKun u ap. [8] BusyartbHbM 
CpaBHEHHe€M CJI€OB MeTCOPOB C O6M3e%KaAULMMH CYTOUHBIMH CcwleaaMu 
3B632 Ha HeraTHuBe. YUATHIBANOCh OCMAOeHHE CBETOBOFO NOTOKA OT 3Be3I 
O6TIOPaTOPOM, NMoMmpaBKa 3a HeCOOMONeHHe 34KOHA B3aHMO3AMECTHMOCTH 
He BHOCHIaCh. IlpuBeneHue 3Bé3 NPOH3BOAMIOCb HE K 3KBaTOPY, a K CKJO- 
HCHHIO IL@HTPa TVIACTHHKH. | | 

JI. A. Katacéspim [9] Oni onpenenén 6neck 11 MeteopoB no metony 
ChitHucKol. [Ipupenenwe 3Bé3 K 9kBaTOpy Npou3sBOANAOCh 10 PopMyue 
Am=-2.5 lg Cos 6, 4to omM6o04HO, a NoMpasKa K addeKTHBHO 3Bé3z- 


Le] . . : W 
HOH BeJHYHHe MeTeopa BHUNCAAIACh NO hopmyse A m= —2.5 Pig , 
. x 


rae 3Hauenve noKaszatein Llsapnmuaipgza P= 0,9 Bei6panHo npou3Bo1bHO, 
@ Wm H Wx —YIIOBbIC CKOPOCTH MeTeOPa HM SKBATOPHAAbHEIX 3863 (BMeCTO 
HX JIMHeHHbIX CKOPOCTeH, YTO MeHee TOYHO). : 7 : 

B nocieqHHe TOMbl NOABHICA pA pa6oT, NMocBAWeHHBIX cnocoby 
NPUBASKH CAe€MOB MeTCOPOB K CjIeMaM MCKYCCTBCHHBIX MeTeopos. TIpuu- 
WHMHaIbHOe JOCTOHHCTBO STOrO cmocoba COCTOMT B TOM. 4TO B 9TOM Cay- 
4yae HCNOJIb3OBaHHe 3a€KOHA B3AHMO34MeCTHMOCTH HE BBbI3KIBACT COMHEHHA. - 
Ha HeOOXOZMMOCTb CO3AaHHA YCTAHOBKH JA BMeYATLIBAHUA CCQOB HCKYC- 
CTBCHHHX MeTeOpOB yKasHBaoch H. H. CrituucKxost [4] eme B 1935 rogy, 
OAHakO NepBaa paOota mo sTOMy sBonpocy noaBuaach B 1950 rogy [10]. 
_  OCHOBHBIe OCOGeHHOCTH ycraHoBKH uM cnoco6a AcrapuHa-Pasymuua [10] 
-38KJ0UaIOTCA B CIeaylouleM. TJOTOK cBeTa OT TOYe4HOrO HCTOUHNKA H3- 
BECTHOH HHTCHCHBHOCTH, NPOHAA yepe3 OObEKTHB, NayaeT Ha BpaMlalomleecs 
3€PKalO, OTPA3HBIIHCb OT NMOCMEAHETO, OH OCTABAAeT Cleq Ha POTOIMY.Ib- 
cHH. TIpH BpallleHHu 3epKaa H306paxeHHe HCTOUHMKA CBeTa (HCKYCCTBEH- 
HOli 3Be3QbI) ABHTaOCb MO (OTOIMYAbBCHH WH CAYO HCKYCCTBEHHEIM 
mMeTeopom. Mcnoub3ya ycTaHoBKy, aBTop o6pa6otan | caer MeTeopa. 

YcTaHOBKa HM MeTOJMKa AcTaBuHa-Pa3yMuHa He JIMUICHbI pata cyusect- 
BCHHBIX HeOCTaTKOB. [WaBHeHIIMMH H3 HHX ABJIAIOTCA: | 

1. Bxaiouenve B ycTaHOBKy Bpallatoleroca 3epKkana MexaAy O6beKTH- 
BOM H @OTONMACTHHKOH BeECbMa HeyayHoO. B 3aBHCMMOCTH OT yruia NOBO-: 
poTa 3epKala xapakTep w300paxeHHA peTepneBaeT H3MEHEHHA, TO OT- 
YETIMBO BAJHO Ha MPHBOAHMOM aBTOpOM pucyHKe. Kpome roro, pBesenue 
3epKala MelaeT HEOOXOAUMBIM H3y4UeHHE ero KauecTBa HU OTPaKaTeCAbHOH 
* CHOCOOHOCTH, 3aBKCALIGH OT yria MaqeHHA Wy4Ka cpBerTa. | 
' 2, Ourm6ka B ONpezesmeHHH CKOpOCTH BpallleHHA 3epKaa yBeanun- 
BaeTCA BABOe MNpH ONPeAeeCHHH CKOPOCTH JBHXKCHHA HCKYCCTBEHHOTO 
MeTeopa. = | 

3. Ouwn6Ka NOMA OODEKTHBA ONpeseeHa MO NOW AAHEIM, HENOABYx- 
HBIM H300paxKeHHAM SKPaHa WH OUMOOUHO MPHMEHATS e& kK H306paxKeHuAM 
METCOPOB: TOYCYHBIX, PA3MBITHIX, ABHOKYIMXCA. | 


4. B kauecTBe STanOHa CpaBHeHHa UucmoOmb30BaHa TlomapnHan 3ne3za, 
KOTOPad, KaK H3BeCTHO, ABAACTCA TepeMeHHOii. 


Oo. He y4uTbiBaiach nonpaBKa, O6yCMOBAeHHAaS Pa3MUHeM B AHHeHHBIX 
CKOPOCTAX Me€PpeABHKEHHA NO POTOIMYJbCHH H306PaxKeHHii CCTeECTBEHHOrO 
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H HCKYCCTBEHHOFO M€TEOPOB, 4YTO NerKO MOMKHO OBO CheaTb, 3HaA 3a- 
KOH B3a8HMO34MeCTHMOCTH. B cylIHOCTH, MpoBepKe 9TOFO 3aKOHA HW MOCBA- 
uleHa pa6ora aTtoro 2%xe aptopa [11]. 

. Ji. Actrasun-Pa3symuy [11] nocraBua cBoel 3amayeil H3y4ueHHe 
H3MeHeHHA OeCKa METeEOPaA B 3aBHCHMOCTH OT eFO YrOBOH CKOPOCTH. 
OnbiT aBTOpa 3aKI0UaICA B CJIEZYIOULeM. 

- Tlepea HeMOABYXKHEIM TOUCUHBIM HCTOUHHKOM CBETa BOKpyr CBOeH OCH 
C pa3/IMYHBIMH yIVIOBBIMH CKOpOCTAMM Bpallaiach P@OTOKaMepa U Ha o- 
TOCMOH BICYATHIBAIHCh CJI€Abl HCKYCCTBCHHBIX MeTCOPOB. YTa yCTaHOBKa 
XOpOMlO oOTOOpaxaeT MeHCTBUTeABHY1IO KAapTHHY ABMKeHHA 110 PoTOcoIO 
W306paxKeHHH peaIbHbIX MeTeopoB. HMMeHHO O TaKOH YCTaHOBKe FOBOpH- 
noch H. H. Cxrituucxoli [4]. Cyga no pe3yaptatam [11], 3akKOH B3auMO- 
3aMeCTHMOCTH JWI METECOPOB BBINIOMHAeTCA. ITO H CAeTOBAIO OWKULATb. 
3aKmo4ueHHe 2%Ke ABTOPA O TOM, YTO Ha KAKA rpadyc yrvioBOH CKOpOCcTH 
MeTeopa ,ocia6vieHHe* coctraBaneT 0.07 3B. Be. MOKET OLITh MPHMCHEHO 
TOAbKO JIA HCCC ROBAHHOTO HHTepBada YPOBbIX cKOpocTeli oT 5 20 30°/ceK. 

B 1952 rony HaMM O6bIa CKOHCTpyHpoBaHa TaKOrO »#%e THNAa ycTa- 
HOBKa: KaMepa Bpallaiacb OT NpyxXHHbI naTedoua UW Ha HeraTHBe Bneua- 
THIBAIMCh CJI€Abl MCKYCCTBEHHEIX MeTeopoB. Tlomy4HTbh CIeAH HY KHOU 
HHTCHCHBHOCTH (Mp yrvIOBOi CKOPOCTH COOTBeETCTBYyIOWel MeTeOpaM) OT 
wlaHeT HW 3Bé3 4epes MpwxKaTHii K POTOCAOIO CTYNeHYATHI OCTaAOUTeAb 
He yanocb. Tlostomy 6pila co3qaHa HCKyCCTBeHHad 3Be3Ra. KOHKpeTHOrO 
IIDPHMeEHCHHA 9TA YCTAHOBKa He NOMy4HAa, NOCKOAbKY HaMH ObM CO3aH 
ayumi Tun ycraHoBKu [2| (ycOBepmIeHCTBOBaHHHI ero BapvaHT OTMCaH 
MO3Ke). | | 

_ Bonpocy KOHCTpyHpOBaHHA YCTaHOBKH JIA BreyaThIBAaHHA POTOMETPH- 
YeCKHX CTAHTapTOB HCKYCCTBEHHBIX MeTeCOPOB NOcBALeHa TaKxKe paooTa 
Jiunxa wu Heyxuaa [12]. Tosunumomy pa6ots: Actapuna-Pasymuna |10, 11]- 
MM H@H3BeCTHBI, T. K. Ha HUX HeT CCHIIOK. B npeaaaraeMOM HMH IIpoeKTe 
yCTAHOBKH CBET OT JIGME HaKaHBaHHA MpPOXOAMT Yepes WIeCTh OTBEPCTHH, 
Nepe, KOTOPLIMH YCTAaHOBJeCHE! HeliTpadbHble OcmaOuTeM, TaK UTO B pe- 
3ybTate Oyler NOTyYeHO WIeCTh METEOPOB C rpawallvel OeCKAa BO 3B. Be. 
Tlanee cBeTOBOH MOTOK, mpoliaA yepes OOBEKTHB KOWIMMATOpA, NoMmadaerT 
B (oTOKaMephI (O WITyK), YCTaHOBJeCHHBIe Ha BpalijaioulelicA NoWadKe, 
KOTOPbI€ HM BMCUaTLIBAlOT (POTOMETPHYeCKYIO WKawly. YCTaHOBKa HECKOVJIb- 
KUX KAaMep, BEPOATHO, BEI3BAHa TEM, YTO KaMePbI Wid PoTorpapupoBanus - 
MeTeCOPOB pa3sHOoro THINA. 7 

OCHOBHBIMH JIOCTOHHCTBAMH TIpOeKTa 3TOH YCTAHOBKH ABJAeTCA TO, 
YTO IpH OAHOM 3HaYeHHH yrOBO CKOPOCTH BpalleHuA (POTOKaMepbI mpel- 
MIPHHMM4eTCA NONETKA MOYUMTh WiKa/ly MHTCHCHBHOCTH CJI€QOB HCKYCCT- 
BeHHBIX _Me€TCOPOB H HMeeTCH UAeA ABTOMATH3alMH paOOTbl yCTAHOBKH. 

B 1955 rogzy pBbllina uz meyatH pa6oTta ActaBuna-Pasymuua |13] 
C OMHCaHHeM HOBOM YCTAHOBKH JIA BMeCUATHIBAHHA CIEOB HCKYCCTBECHHBIX 
METEOPOB. | | , 

YcTaHOBKa COCTOHT U3 JepeBAHHOrO AMKa, BHYTPH KOTOPOTO pa3zMe- 
UCHR AaMMOUKH. B OKHO ALIMKa BCTABJICHBI MATOBOC H MOMOUHOR CTEKA. 
Tlepen 3THM, Kak C4HTA0Cb, PaBHOMEPHO OCBeUIéHHBIM OKHOM Bpalllaetcr 
HeNpO3payHbii 9KpaH C BbICBEPJICHHHIMH B HéM NO pafWycy OTBEPCTHAMH. 
PotorpadupoBanne OTBEPCTHH. BpalllaloulerocA 3KpaHa MaeT UWIKany yrvo- 
BHIX CKOpocTeli HCKYCCTBCHHbIX MeTeOPoOB, O1ecK KOTOPHIX IIpH HeMOABHK- 
HOM 9KpaHe Obl NOAyYeH TyTéM NpuBAsKH K 3Bé39aM HeOa. [laa Breya- 
THBaHHA LWIKaIbl MHTCHCHBHOCTeH BKOUaaCb JONOMHHTeAbHaA Oovlee 
MOWWHad J1aMMa, 4°K OKHY MpW2KHMaJICA CTyNeHYaTHH cdoTorpaduyeckuk 
ocia6utTesb. Tio OAHOMY M3 CEXOB 23TOH UIKaIbl CTPOWMaCb xXapaKTepH- 
cTH¥eCKad KpHBad, rae 6ecKk Obi BbIPAKEH B OTHOCHTCbHBIX CAMHHIAX. 
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Hyb-MyHKT xXapakTepHCcTHyecKOl KPHBOH ONpeseracA MyTeM NPHBASKH 
K HeH OHOTO H3 CHeCROB UKaIH YrAOBblIxX -CKOPOCTeH HCKYCCTBEHHBIX 
meTeopos. Iloce uero onpemeaica Oneck MeTeopa. 

ActaBHHbIM-Pa3yMuHbIM [13] 6b O6pa6oTaH 1 cneyq MeTeopa, K co- 
KAICHHIO, He COBCEM TOUYHO, T. K. YrIOBaA CKOPOCTb MeTeOpa G6BIVIa u3- 
BeCTHA MPHOHKeHHO HM He YUHTEIBATACK OuIMOKaA mOAa. MMeno0 MecrTo 
TAKMKe Pa3JIHYHe MEKAY CKOPOCTAMH MePpeCABHXKeHHA NO (POTOCOIO H30- 
GpaxeHHH OOpa3s0BaBIUHX CJIeJbI: HWCTHHHOTO MeTeOpa, HCKyCCTBeEHHOTO 
MeTeOpa UIKa/bl yrviOBbIX CKOpOCTeH H HCKYCCTBeHHOrO MeTeOpa WKaJIbI 
HHTeHCHBHOCTeH. TlosTOMy HEO6OXOAHMO ObWIO ObI BHECTH COOTBETCTBYIOULHe 
NOMmpaBKH B. O6meCK MeTeEOPa HA‘ OCHOBE 3aKOHA B3aMMO3aMeCTHMOCTH. Bes- 
yCOBHEIM ycmexomM AcTaBHHa-Pa3yMHHa ABJSeCTCA TO, UTO YCTAHOBKAa 3a 
ABa o6opota 3KpdaHa HaéT BO3MOHKHOCTh NOJYUATbh H WKay HHTCHCHBHO- 
CTH HM WkKaly yrvlOBbIX CKOpocTeH mMeTeopa oT 5 no 20°/ceK. 

Hamre uccieqoBaHue ycTaHOBKH [13], COBMECTHO C pCa Mewsay: 
MHHBIM BbIABHJIO CAeCMYIOULMe HEOCTATKH: 

1. CBeTaupeeca OKHO, Kak NOKa3asH cboror pauyeckne u horosnekrpn- 
YeCKHE HCCICNOBAHHA, OKA3a/IOCb HEPABHOMEPHOH APKOCTH UH pa3siH4uHe 
mocturao 0.5 3B. Bea. BKOuUeHHe JONOJIHHTeCbHOH CpaBHHTeJIbHO MOLI- 
HOH JIAMIIbl Y OKHA Jeaio pacnpemseeHuve APKOCTH elle 6omee HEPOBHbIM,. 
YTO NpPHBOAHAO K HCKAKeHHIO Xa PakTe PHCTHYECKO! KPHBOH. 

2. PoTorpapuyeckHi KIMH, CReAaHHBIA U3 OTMEAbDHBIX MOJIOC, HECOBep- 
WIeHEH BCE ACTBHe ororpaduyeckux MPeKTOB . MPOABJICHHA, HEOMHOPOL- 
HocTH (oTOC0a HW T. 0. KpomMe Toro, H3MepeHHbIe MPONMyCKaHHA KAHHA Ha 
MHKpooromerpe, CyxalliMe MI pacuéTa NMOrioOlenuA CBeTa MOOCaMH, 
NIpH MOCTPOCHHH XapaKTeEPHCTH4YeCKOH KPHBOK He foot ieticr- 
BUT@bHOCTH BCIeACTBHe HamM4HA acdexta Kavbe. 

3. HaM KaoxKeTCA H3JIMLIHeH TAK Ke WKasa yr OBbIX ckopocreit. Tlocta- 
TOUHO CEOB HCKYCCTBEHHBIX METEOPOB, C spasinanoD yr OBOH CKOPOCTbH,. 
NOMYYeHHBIX Yepe3s OcmaOuTeb. 

BEIIeNpHBeAGHHBIM = aHaH3. W3BeECTHBIX HaM pa6or NOKa3HBaeT, 4TO 
B MIpMHuMne CyUleCTByeT TPH MCTOa CTAHAapTH3aHH CHAMKOB MeTEOPOB: 

1. TIpHBa3Ka CaeOB MeTeEOPOB K TOUCUHBIM 4306 paxkeHHAM © .3Bé3. 

2. Mcnomp3so0paHve CyTOYHBIX CeOB 3Bé31 B KayecTBe CTaHsaprta. 

3. MeTod BnevaTHBaHHA CeOB HCKYCCTBEHHbIX MeTEOPOB. 

‘Kak qb W3 9THX MeTOMOB He NOABEpraicd KPHTHYeCKOMY aHa/M3y 
HW WHOra MpHMeHAICA 6e3 yuéTa KOHKPeTHHIX YCAOBHH MOYYeCHHA HAaGAI0- - 
WaTeAbHOrO MaTepHaa. B HacTonulee BpeMA HaspeA BONpoc O KpHTHYe- 
CKOM pa360pe CYLIECTBYIOULNX MeTONOB, BHIOOpPeE, eoocropanne H pa3pa- 
GoTKe MeTOZa, Malourero HaWy4lne pe3yJIbTaTHl. 

MetTog IIPHBA3KH CeJLOB METeEOPOB K CYTOUHEIM cleqaM 3Bé3, Novly- 
UHI HAaH6ObUIee pactipocTpaHeHve; HM MOJIb3yIOTCA WH B HACTOAULEe BPeMA. 
Ilostomy CJleqOBaiO Obl NpOaHaH3HpOBaTb MH pa3spaboTaTb MMCHHO 9STOT 
MeTOX MIPHMECHHTeJIbHO K KOHKPeCTHBIM YCJIOBHAM NOJyUeHHA Ha6sOLaTe/b- 
HOTO MATepHaa H CpaBHHTb Ppe3yJIbTAaTH, MOCTABACMBbIG 3STHM METOAOM, 
C pe3y/IbTaTaMH MeTOJa BIMeCYaTHIBAHHA CJIEQOB HCKYCCTBEHHBIX MeTeOPOB, 
CBOOOAHOrO OT MOMpaBKH 3a HEB3SAMMO3aMCCTHMOCTH. 
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, ryIABA 1. 
OMPEEJIEHHE BJIECKA METEOPOB ITYTEM NPHBA3KH 
MX CJEQOB K CYTOYHbIM CJIEQAM 3BE32 


§ 1. HaGmogateabHbii Matepuaa. Meroauka usmepenui. 


Onuwem Ha6mogaTebHb MaTepHast, KOTOPHIN Obl NoWyueH HaMH 
Ha maTpye Cramuna6aqcKol acTrpoHommuecKkoh o6cepparopuu (CAO) 
p 1953—55 r.r. nH wér B OCHOBy doTomMeTpHH MeTteoposB. [lozpo6Hoe 
onucanue natpyaa CAO mano JI. A. Karacéspim [14]. OcHoBHoe u3MeHe- 
HHe, BHeCéHHOe B MaTpyib CO BPeMeHH ONyOAMKOBaHHA STOH padoTHl 
COCTOHT B TOM, TO KOppecnOHAMpylollnl arperaT ,B“ B HacTOAUee BPeMA 
HMeeT NapaiakTHyeckylo ycTaHoBKy. JTlosTOMy 3Bé3bI Ha NI€HKe ero 
KaMep BBIXOAAT B BUe TOeK, KaK H Ha arperaTe ,P“. B mocneqnne 
roun dbotorpadupoBaHwe MeTeOPOB NPOH3BOAHOCh Ha MaHXPpOMAaTHYeCKOH 
KHHOHEraTHBHOH WH aspOMOTOCbEMOYHOH NGHKe BbICWICH UYBCTBUTCIb- 
Hoctu [15] c skcno3nuMei B OmMH uac. Uactp neraTuBos 1953 r., Nouwy- 
YeHHad C OGObEKTHBOM ,30Hap*, He OOpabaTHBatacb, BBHLY OObIUIOH 
MOTHOCTH (pOHa OKpy2xXalollero Mmeteop. Kpome Toro ObIMIH HCKJIOUCHDI 
dboTorpadun 6oAMAOB, 3-34 HEBOSMOXKHOCTH' HX POTOMETPHPOBAaHHA. — 

B mpouecce O6pa6oTKn sToro HaGsOMAaTebHOTO MaTepHaa pellanach 
MOCTABJICHHAA HaMH 3aa4a paspa6oTKH uw aHamH3a MeTOZOB *oTorpadu- 
yecKOH doTomMeTpuH MeTeopos. UacTb MOAyYeHHEIX pe3ybTAaTOB yxKe 
_ ony6aukopana [2, 15, 16, 17, 18]. B sto rape MbI OyZeM TOBOPHTb 
© Ha6m02aTebHOM MaTepHase, KOTOPHIi OOpadaTHIBacA CMOocoOOM MipH- 
BA3KH CeNOB MeCTeCOPOB K CYTOUHBIM CeqaM 3Bé3f Ha HeraTuBe. PoTO- 
MCTPHPOBa/IMCh CIEAbI METCOPOB, NOMYUCHHbIe Ha MIGHKAX HeENOABMKHOTO 
arperata ,A“, mepea KaMepaMu KoTOpOrO Bpaimaica O6TIopaTop. IIpomep 
CAe@HOB 3Bé632 H MCTECOPOB Ha HeraTHBaxX MPOW3BOAHICA Ha POTOSICKTPH- 
ueCKOM MUKpOcdoTtomeTpe M@—2 Ne 530071, npuyagnexamem CAO. 
Tliéuka. 3a%KMMaaCch MexKTy AByMA cTéKJamH. Bo u36exaHHe CylIecrT- 
BCHHBIX OWHOOK H3MepeHHH, B Mpouecce paOOTbl NpOH3SBOAMICA HeMmpe- 
DBIBHLIH KOHTPOAb (OKYCHPOBKH HeraTHBa. OTPOKYCHPOBAaTh ero MO BCeMy 
TOO Tepe Haya/IOM H3MepeHH He yavOCb NO NpHunHam: 

a) H3MCHCHHA TOMLMHE Kaxgoro crekia [19], 

6) W3MCHCHHA TOJLWLHHBI WIGHKH WH OT HeMOTHOTO e& Npwaeranns 
K CTEKJaM. ; 7 | 

Bricota ile MHKpOodoTometTpa O6bla paBHa HaWOObIWeH WHUpHHe 
cnena [18], a noTOK uepe3 HeraTHB BbIOMpacA TAKHM, YTOObI OTCUETHI 
MHUKPpO@OTOMeTpa NO BO3MO2%KHOCTH HE MNPeBHIWaiH 3HaeHHA 130 [19]. 
B nonmapasioulem OObWIHHCTBE CJy4aeB Cey MeTeOpa Np KaxKOM CHH- 
‘mMaemMoM oTcuére M@—2 nepeaBuraicA BOb we MHKpOdoTomerpa 
yepe3s 0.2 mM mpu 21% yBenH4eHHH HeraTHBa HM AHHE WeMH, paBHOH 4 MM. 


§ 
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Z Tabauya y 
2 =| Homep mereopa : 1 | 2; | 3 | 4 | 5 | ee | 7 : 8 | 9 | 10 | 11 12 
1 Jlata nHa6moeHHa , a 
(mupopoe Bpema)} 14.VII 15.VII 20.VIP | VL.VIN FULVEET | ULVIEE PULVET [12.VE p12.VHE fp i2.VHE | 12.0 | 12.Vir 
2 | Moment mpoaéra 1953 1953 1953 - 1953 1953 1953 1953 1953 1953 1953 1953 1953 
(mupoBoe Bpema)| 19859™| 18h48m 20h21™) yghogm} jghgym{ 21h93m] goh4gm| jgho7m) jgb53m; 20h34™) Deho7m| DohOgm 
3 | MakcuMadbHplit . . 
. oTcuéT MP—2 130 140 80 116 110 140 1 SAE 130 100 100 110 72 
4 | MakcumManbHbit 
| oTcuét Mb—2 ; 
MHHYyC on 25 28 15 . 36 43 85 22 48. 27 44 10 © 15 
ol panna a 3°18’ | 357°43" | 343°02’ 43°50’ 45°41’ 43°53’ 43°06’ 49 57’ 50°05’ 48°30' "| 47 26’ 48°08’ 
HdHT 
6 49°10’ 41°34’ 42°23’ 63°H1’ | 57°54’ 08°44’ 96°53’ 50°01 98°25" 58°31’ 58°26’ | 58°34" 
35 Homep mMeTeopa 13 | 14 | 15 16 | 17 | 18 | 19 | 20 21 22 | 23 4 
] Hlara Ha6moqenna : j 
(muposoe Bpema)/ 13.VITI | 13. Vill 16.1X S.VHI | 3i.Vuil 5.x 21.X 28.X 2X1 | 22.1V | 12. Vii 16.X 
2 | Moment npoaéra 1953 1953 1953 1954 1954 1954 1954 1954 1954 1955 1955 1955 
| (mupopoe Bpema)} 19°13™| 19ho3m} 17h47m} gjh5Qm/ yOh]Em) gohggm| 16hI7M] 14h17M) JEh5gm™) QohW5m™] 18h25m] 15h26m 
3 | MakcuMasbHblit | 
: oTcuéT MD—2 125 80 42 45 170 90 90 116 127 120 98 o3 
4 | MakcHMaabHblii : 
oTtcuéT MD—2 
MHHYC (POH 8 66 18 13. 133 24 20 22 23 79 35 9 
5 | Panna a 49°29’ 48°39’ 6°47’ | 341°36’ | 296°01’ | 131°26’ 16°27’ 49°28’ 52°03’ | 257710’ 53°03’ | 4 34’ 
ui 
one a . 38°39" | 58°50’ | 1°26” | —3°39° | 18°20" | 78°05’ | 8°50’ | 13°00’ | 14°22" 58700 | 12°44’ 
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Ta6auya 2 


Homep mereopa | 25 | 26 | 97 | 28 | 29 | 30 | 31 : 32 | 33 34 








Jiara HaOmojeHHa (MHpoBoe Bpema) o.VII 6.VII | 18.V1 TLV | 12.Vil 8.VI 8.VIII 1L.VIT | 20.VHI | 28.Vtll 
4 1953 | 1953 . 1953 | 1953 1953 1954 1954 1954 1954 1954 
Moment nmposéta (mMMpoBoe Bpema) 17959™) 17117) 21"51m™) Q2h5om} = 22h3gm]. 21h gm} Qih5om) gohagm) i6h4gm | 2ab50m 


MaxkcumaabHpi oTcuér M®—2. . 110 143 . 105 30 83 158 46: 122 64 110 
Makcumaabupit oTrcuét MB—2 munyc | | 
HOH He ese ee Ge a a ee 34 67 35 |. 7 . 23 449 (| 18 53 17 19 
Hanpapaenwe H3MepeHHa . . eee ort >Kd< OT6 > Kb < [OTS > K6</0T8 <KG>[0T6 > Kd< OTS > KS < OTS > KS<jOTI > KS <|OTS > KS < joTI<KS> 
YUncio POTOMeTPpHPpOBaHHbIX OTPe3KOB 7 - 4 3 3 2 8 3 | 4 7 3 
Homep Meteopa | 35 | 36 | 37 | 38 39 | 40 | 4] | 42 | 43 
Jlata Ha6monenHua (MHpopoe Bpema)...-. .| 6.X 14.V1 | 12.Vill | 12Vt | 16X 19.X |. 19.X° 19.X 19.X1 
1954 1955 - 1955 ° 1955 | 1955 1955 1955 1955 1955 
Moment mponéta (Mupopoe Bpema) ... . «| 20821™) 1gh 5m; 17h23M) Joh5ymj; 15630mM) Q1h53m| gohjgm) Qohogm| gDhQ5m 
Maxkcumaapupih otcuét M®@—2 .. 1... 130 105 92 140 104 113 150 89 112 
Makcumaapnniit orcuét M&—2 muuyc don ..| 34 76 | 19 107 52 72 50 25 22 
Hanpapnenne u3MepenHna .. we eee (OT6 >Kb< od > KB< 0T6 <Kb>l0Tb > Kd < jOTE > KE< OTS < Kd>|OTI<Kd> [OTS <K5> |OTI>KI< 
YvCAIO POTOMETPHPOBAaHHEIX OTPE3KOB . . . 4 9 4 9 12 2 4 3 3 
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HeoOxouuMble CBeACHHA O MeTeOpax, 6OECK KOTOPHIX MpHBeeH K pac- 
cTosHuio 100 KM, nmpezcTaBieHH B Ta61Hue 1. Pe3yubTaTH onpegeneHHA 
Op6uT HEKOTOPEIX MeTeOpoOB Ta6HUB 1 yxe ony6auKoBaHH [20, 21]. 

_ JJanHpre O MeTeOPpax, PacCTOAHHe JO KOTOPHIX NO TeM HIM HHEIM MpH- 
UHHaM HE OMpeeleHO, NPHBeAeCHH B TaGuue 2, rae CNeWHaIbHO yKa3bl- 
BaeTCA HalpaBIeHHe H3MePeHHA H 4YHMCO boToMeTpupoBaBLIHXxcA OTPe3KOB 
_culemqa MeTeopa C TEM, TOOL! BNOCACACTBHH MO2%KHO OBO OAHO3HAYHO 
OTOK LECTBUTb npodboTomeTpupoBanHue yuacTKH clea MeTeopa Ha Hera- 
THBe. He KOppeCnOHAHPyIOWHe MeTeOPH MpeACTaBAAIOT HHTepec AIA cTa- 
THCTHUeCKOTO H3YYeHHA Mpowecca CBeYeHHA NP ABHHKCHHH MeTeEOPHOTO 
BellecTBa B aTMOCdepe Seman. | 


§ 2. Cnoco6 onpezenenua OnecKka MeTeOpoB NyTéM MpHBASKH 
UX CHEMOB K CYTOYHbIM CleqaM 3BE3Q Ha HeraTHBe 


M1310HM COBOKYNHOCTb OTACIbBHBIX 93TANOB pa3spa6oTaHHOro ° HaMH 
BapHaHTa-cnocoOa OnpeAeeHHA 3BE30HEIX BeJIMYHH MeTeOPOB NyTéMm NpH- 
BASKH HX CJeNOB HA QMOTONIEHKE K CYTOUHBIM CleaM 3B631, TO-eCTb 
cnoco6a mpegaioxwxenHoro H. H. CrituncKxoh. OrTgeabupre 3Tanbl Haurero 
M@TOM@ 3a€KJOUaIHCh B CeTYIOUeM: 

1. Ha HératuBe cO caeHOM MeTeOopa BbIOHpaHCb NoOAXomAMHeE NO 
HHTCHCHBHOCTH CieJIbI 3B632, C TAKHM PaCYeTOM, UTOOH OXBaTHTb HHTeH- 
CHBHOCTb OTI@bHBIX yUaCTKOB cena MetTeopa. Jia OonbmeH onperenéH- 
HOCTH MH yOOcTBAa B HAXOKRCHHH UX 3CHHTHBIX paCCTOAHHH, OTM 4aAHCb 
yuacTKH Ha Cwleqax 3Bé30, KOTOPHIe OOPa3s0Ba/IMCb B MOMEHT TIpovéta 
meTeopa. Cae MeTeopa, a 3aTe€M BHIOPaHHbIe yUaCTKH CICQOB 3BEé32 IIpo- 
MepAJIHCh HA MHKpomotometpe M@—2. 

2. OKBaATOPHAJIbHBIe KOOPAHHATH! BHIOPAHHHIX 3BE30 HAXOAHAHCb U3. 
Kataora PD, a cnekTpajbube Klacchl 43 KaTaiora RHP. Yno6crBo nosb- 
30BAHHA STHMH KaTaJIOraMH COCTOHT B TOM, 4TO OHH COREPxKaT 3BE3AH LO 
6,5 3B. BeJl., T. e. Te 3Bé3NbI, KOTOPbIe B COCTOAHHH OCTABUTb CYTOUHbIC 
CeJbI Ha oronrénke. 

3. SeHHTHBIC PaCCTOAHHA 3B632 HAXOAWJIHCb C NOMOLIbIO CNeCWHAJIBHBIX 
TAOIMU, COCTABICHHEIX Aa CAO. Tlompapka 3a MpHBeweHHe 3Be3HHIX Be- 
JMGHH 3B630 K 3CHHTY HaXOANAACh NO Popmyvie 


A M= —2.5 (Mz—1) lg P, rae 


P—xoadbpuunexT npospaynoctH atTmMocdepp, Mz—so3zyulHan mac- 
ca. CnelvabHO KOSMMHUMEHT NpOspayHOCTH BO BpeMA HaOtOAeHHH Ha - 
CAO He onpewzeAICA, MOSTOMY HCHOMb3OBaIOCb ero cpegHee 3HaueHHe 
P=0.76 [15]. 

4. Yuér omu6Kn noma (mpHBeseHwe K UeHTPy) Mpouspoquacn Ha 
OCHOBe 93KCICPHMeHTAIbHBIX HccMezoBaHuH [16], pe3yAbTaTHE KOTOPHIX 
pe ACTaBJeHb! B TaGuue 3, rme A m—OUIKOKa TOA, BLIPAKeHHAA B 3BE3I- 
HBIX BeJH4HHAaX, 1—pacctosanue OT WEHTPa MOA B MM. 


TubAuya. 3. 


i 10 12, 5 |15, 0 |17, 5 |20, 0 | 22, 5 |25, 0 |27, 5)30, 0] 32, 5/35, 0137, 5]40, 0 
Am} 0,02; 0,02 | 0,07 | 0,11 | 0,15 0,19 0,24 0,30 0,35 0,40} 0,47; 0,50} 0,55 


1] 
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_ -O. TlonpapKka mnpupemzenua 6v1ecKka SBE3 I K SKBATOPY:. M WeHTpy Nona 
OObEKTHBA HaXOAMMaCb 110 (bopmyute: 


Os o G 
“Cos 8. 


Am = —2.5 lg , rae) 


¢— yrOBOe paccToAHHe 3Be3 hI OT IWeHTpa Nows 

O— CKIOHCHHE 3Be3 br. : 

6. Ilepexog OT BU3ya/IbHOH CHCTEMBI BeJIHUHH 3B630, K CHCTeMe CieK- 
T Pas bHOH Wy BCTBUT€BHOCTH POTONAGHKH MpOv3BOAMCA C MOMOILbWO ,NaH- 
XPOMATHYeCKHX" MOKa3zaTeeH. UBeTa, KOTOPHIe WIA 3Bé31 TuMa FO— F5 u 
F8—K5 pasupt 0.20 nu 0.35 3B. Bea. coorBetcTBeHHo [10]. 

7. Oext oOOTwpatopa yuuTEBaica BBemeHHeM NONpaBKu 0.45 
3B. Bea.. [16]. 

8. TlompaBku, yKa3aHHbe B nyHKTax 3, 4, 5, 6, 7, cy MMUpoBaauce u 
NPHOABIAIHCh K KaTa/lOKHOH BEAMUUHE 3Be3/bI. 

9. 3areM cTpowacb xXapakrepucruyecKan KpuBan. Ilo ocu opsunart 
OTKMALbIBAIMCb OTCUETLI MUKPOMoTOMeTpa B AorapupMuyeckow uiKate, a 
MO OCH a6CHHMCC—COOTBETCTBYIOWIHH UM 68CK 3Be3 2. 

10. C oTcuéramMH MHKPO@oTomeTpa OT cileqa MeTeOpa BXOZMIM B Xa- 
pakTepHcTHyecky10 Kpaey HM HaXOHJIM 3BEé3QHbIE BeAMUHHEI MeTeOpa 
(ame KTMBHIE ). 
~ 1. 3 adbiekTuBHElx 3BG3QHbIX BeAMYHH MeTeopa BLIMMTAHCb 110- 
mpaBku 3a aTMOCHepHoe MOTTO WeHHe HM OWMOKY NOs BAOb Cela Me- 
Teopa. 

12. Ha ocHose 34KOHa B3aHMO3AMCCTHMOCTH BHIMMCANaCh NonpaBka 
3a Pa3IH4He JIMHCHHBIX CKOPOCTeH JBHKeCHHA u30OpaxKeHHH MeTeOpa (v,,) 
HM SKBATOPHAIbHBIX 3Bé30 B WeHTpe NOAA OGbeKTHBA (V,) TO dopmyute: 


A m= —2.5 lg “4 = —2.5 Ig 526.8 - | Vos 0.0076 — ——; f= 10,5 cm. 


nT 3 
CKOpOocTb U,, HAXOMWNaCb H3 HEMOCPEACTBECHHBIX HW3MepeHHii cena Me- 


Teopa Ha HeraTHBe. Ilyctb L o6miaa aaMHa cmema MeTeopa, cocToalero | 
43 #@ yuacTKOB (oTpe3s0K cegwa + MepeppB). JiMHeliHaa CKOpOCTh nepe- 


AL 
BWKEHHA H306paxKeHHA MeTeopa NO dotocio1w O6yeT paBya ay: lle- 


puHon 7 O6pauleHHa yeTEIpexsonacTHOorO oOtiopatopa matpyn CAO Haxo- 
AWJICA 10 H3Me€peHHAM JICHTHI XpOHorpada. 

13. Tlonpapka 3a HeBbINOJHeEHHe 3€KOHA B3aHMO3aMeCTHMOCTH (1.8 3B. 
Be/l.), COBMeCTHO C NONpaBKO OG6yCOBIeHHOH BHAHHeEM (bona HeGa Ha 
ce METCOPa, BHOCHACb Ha. OCHOBE pe3y/bTATOB, KOTOPEIC OyAyT H310- 
*KeHbI B rviaBe Iil. 

14 Jlia MeteopoB c u3BecTHOH BpEICOTOH (H) a6comiTHan 3Bé3qHaA 
BeCAMUHHa BHIUHCAAach 10 Popmyuie te 


cg Ie eee 10, re 

Z — 3CHHTHOE PaCCTOAHHE METEOPOB. 
BrllueH3O%#KeHHaAA MeTOAHKa Oba paspaboTaHa HaMH B mpowecce » 
o6pa6oTKH HaOmonaTeAbHOrO MaTepwana CAO, a 3aTem MmpuMeHeHa K Ompe- 
J@ACHHIO 3BE30HEIX BeH4YHH 43 MeTeOPOR, ra6aull 1, 2. BBugzy Toro, uTo 
¥YaCTb H3 STHX MeETeEOPOB OOpaboTana TaKxKe cnoco6oM IIPHBASKH K Ce 2am 
HCK yCCTBEHHBIX METCOPOB, MBI COW OOee WeMecooOpa3sHHIM POTOMeTPH- 
. YeCKHe KPMBbIe OwecKa BCeX OOpaOOTAaHHBIX HAMM M€TEOPOB. NPHBeCcTH 

COBMECTHO B. l'vlaBe INT. 
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§ 3..06 olleHKe pe3yibTaTOB onpedeieHua 3Bé30HbIX BeAHYHH 
. MeTeopos 1952 r., noayyeHHbIx Ha CAO - 


B HacTrosmem maparpade MBI CONOCTaBHM Halll BapvaHT cmocoba 
H. H. Cnirnuckoli ¢ TEM BAPHaHTOM, KOTOPEIi NpHMeHACcA paHee na CAO, 
MH OWCHHM pe3yAbTaTb! ONpezeeHHA ONeCKa METEOPOB, MPOW3BOANBIIKECA 
JI. A. Karacéspim B 1902 rony. | 

MotTomerpunyeckan O6pa6oTKa CeOB METCOPOB, NOAYYeHHBIX B 1952 r, 
Ha TOH 2Ke oToMéHKe, YTO H HMCMOb3OBaHHad HaMH, Beach CmocoOoM 
H. H. Cxirancxon [4] c Tem oTaH4HeM, ¥TO BBINHTaICA (OH. HeraTHBa 

TIpH u3mMepenuax Ha MuKpodoTometpe. Jna yaoOcTBa MBI Oywem cono- 
CTABIATh OTAGIbHHIe 3Talbl POTOMeTPHYeCKOH OOpaboTKH HW OyeM HaxO- 
UTh CPeCHHHe OTKJOHEHHA, KOTOPbIe MPH 3TOM BO3HHKHYT, CUHTaA, YTO 
Hall BapHaHT cnoco6a, H. H. Criruuckol mpaBuien. 

Jia MOCTpOeHHA XapakTepHCTHYeCKOH KPHBOH MO CYTOUHBIM CelaM 
3Bé3]1 MCNOMb3OBaIHCb GoTorpapuyecKHe BeHYMHbI 3BE3 U3 KaTaviora 
HD. Tipu atom sp6upannch 3Be3Qbl CekTpabHHx Kaccos BO—G5. Han- 
GONbIIMH MOKasaTeIb WeeTa, HCNOMb3OBaHHHIA JI. A. KatacéBbiM, paBeH | 
+ 0.78 [9, 22], B TO Bpema, Kak y [16] aaa 3Bé3n G5 nompaBKa K BH- 
3Ya/IbHBIM BeMYMHaM paBHa 4- 0.35. Orcioga caezyeT, YTO HanOosbUeEe 
OTKIOHEHHE, OOYCMOBACHHOE pa3/IH4HEM B HCNOAb3OBAHHEIX MOKasaTeMAX 
upeta, cocTazisetT—O.43 3B. Ben. YUHTHIBAA, YTO DA POTOMeTPHH UCIOMb- 
30BAIHCb 3Bé3bI PaSHUHBIX -CMCKTPa/IbHBIX KJaCCOB, MOKHO CUHTATb, YTO 
B CPeAHEM pasM4ve MOTMO'-COCTaBUTb OKONO—O0.2 3B. Beu. 

@otrometpHyeckad Own6ka NOAA He y4HTHBatacb, Kak 3TO Crenyer 
43 TAaGIMUb! 3,:OTKIOHEHHE OT HCTHHHOFO pe3y/IbTaTa B CP€AHEM MOTO 
6bITh OKOMO + O0.2 3B. Be. - 

TlucddepenuaibHoe NOPIOWleHHe HE YUUTHIBAIOCb, MOKHO NONYCTUT, 
uTO OWH6Ka NMpH 9TOM B CpegHeM He NpeBHiaetT +0.1 3Bé3qHOH Be- 
AWUWHBI. . 

Tlpeanoviaranocb, TO CipaBeAMB 34KOH B3aMMO3aMECTHMOCTH; OWWHOKAa 
B JAHHOM cayyae papHa +1.8 as. Ben. (ru. Ill). Ommm6xa o6ycroBreHnHaa 
BAMAHHeM (oHa HeGa (rv. III) B cpeqHemM +0.2 3B. Bed. 

CyMMMpys TaKuM O6pa30M Hal eHHble NONPaBKH, MBI MpHXOAMM K 3aKJI0- 
YCHHIO, ITO, B OOUIEM, ONIMOOUHOCTh Pe3YIbTATOB (POTOMETPHY4ECKOH OOpa- 
6oTKH cenoB MeTeopos 1952 roa OKOO +2 3Bé3HHIX BeJMYMH. OAHAKO, 
9Ta CYMMA4pHad MOMpaBka YMeHbIWAeTCA B CBA3H C TEM, YTO MIpH NpHBese- 
ReHHH 3Bé30 K SKBATOpy NpuMenalach (opmMya Am = —2.5 lg Cos ¢ [9], 
KOTOpad TIpH W3MeHeHMM CKOHeHMA 6 OT O Ao 75° naéT OMIMOOUHDIN pe- 
3yibTaT OT O nOo—3 3B. BeU. ; 

'Heo6xXOJHMO HMCTb B BUAY, YTO YYBCTBUTEAbHOCTh POTOMATepHada CO 
BP@MeEHEM TamaeT, a CACMOBATEbHO NOMmpaBkKa 3a HCB3€HMO34MCCTHMOCTh 
MeHaeTCA. COnMocTaBAd HCCe4OBaHHA OMHOTO HU TOTO »#xe (POTOMAaTepHala 
B 1952 r. c uccnenoBpanuamu 1954 roga MBI Halu, YTO KOSPPUUHeHT 
KOHTPaCTHOCTH ‘ POTOMATEPHasA WIA BbINeEpKEK METEOPOB CHH3HJCA C 2,1 


1 
no 1,3, uyBCTBUTebHOCTh ynaaa c 360 no 220 (s= ae) , a BYab 
nopyicuacb c 0.24 no 0.4. 

Mpouenzypa ,Hcnpaprenua* G6vlecka MeTeopa, OMHCaHHaH HaMH, He 
MOMKeT ObITb PACIIpOCTpaHeHa Ha BCe THIMbI COTOSMY/IBCHH, Ha KOTOPEHIX . 
Obl MOMyueH MaTepHal Wo 1952 r., HOO CBOHCTBAa POTOCMOEB MOLyT CHJIbHO 
pasIM4aTbcA WH MOMPaBKa 3a HEBBIMOAHEHHE B3aHMO3AMCCTHMOCTH MOXKET 
MlepEMeHHTh 3HaK [2]. : 


B cBA3H C BBOAHMbIMH NOMpaBKaMH, YTOUHAIOUIMMM OeCK METEOPOB, 
HHTEPeCHO 3HATb, HACKOJIbKO 9TH NOMPABKH H3MEHAIOT OMMPeMeIACMBIC MaCcy 
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MeTcOpa H IWIOTHOCTh BEPXHHX COGB aTMOCdepH. Coraacno dusnyeckoii 
TCOPHH METeOPOB, Macca MeTeOpHOrO Teaa (M) nponopunoHanbHa nepBoii 
CTeNeHH €rO CYMMaPHOH MWHTeHCHBHOCTH J, a onpenenaeMaa MMOTHOCTD 
aTMOcdeppl—ctenenu '/., 
. Iyctb My, Mo, 94, po, ompemenéHHHle u MCNpaBJICHHbIe MACCbI MeTeopa 
H MWIOTHOCTH ATMOC@EPbI COOTBETCTBEHHO. 

Tora OyneM MMeTB: 





, My my—~M: am Pi 1 fm,—m, Am 
gM, — —25 = 95 slg -, =+( — 2.5 )= 75» THE Am—no- 


MpaBka K HaHMeHHOH 3BE30qHOH BeAMYHHeE MeTeopa pH A m= 2,0 3p. Ben, 


My __ . Pi 
, Mo — 6.4; “py — 1.8. 
Takum o6pa30m, ecu OlecK MeTeopa ObIM 3aBbIUIeH Ha 2 3B. Bed., 
TO BBIYHCICHHbI€ MACCbl MCTCOPOB H MOTHOCTH aTMOCdeps! GoabUIe HCTHH- 


HBX B 6.4 4 B 1.8 pa3a COOTBeETCTBeHHO. 
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PABA II. | 
YCTAHOBKA ,HCKYCCTBEHHbIE METEOPDI“. 


§ 1. BBoaHbie 3ameuaHua. 


OcHOBHOH HEZOCTaTOK cnoco6a NPHBA3KH CACNOB M€TEOPOB K CyTOU- 
HbIM Cl€2aM 3Bé3, Ha HeEraTHBe COCTOHT B TOM, UTO HEOOXOAHMO BHOCHTb 
MOMpaBKy 34 OTKJOHCHHE OT MPHMCHACMOTO 3aKOHA B3@M4MO3AMCCTHMOCTH. 
B pa6ote |2] yKa3biBaeTcA Ha HEOOXOMUMOCTb KOHCTPYHMPOBaHHA CHelHalb- 
HbIX YCTAHOBOK JIA onpewenenna sTOH monpaBKu. Haitzeno [2], yTO Ta- 
Kad NOMpaBKa AeHCTBUTeAbHO CyWjecTByeT NopadKa | sBe3sqHOH BeAMYHHHEL, 
OJHaKO, OHA HE NOCTOAHHA, 3aBHCHT OT YCAOBHH MpOABAeHHA CHHMKQB 
MeTeOPOB, HHTCHCHBHOCTH cena MeTeOpa HM OOHAPyKenHO TAKKE BAMAHHE 
Ha Heé (poua HeOa. BesiegcTBue 9TOrO, AAA HawexKHOTO ONpeemeHuA OnecKa 
MeTeopa HEOOXOAMMO HCKJIOUHTh NpPHMeHeHHe STOH NompaBKH NyTémM do- 
TOMETPHYECKOH MPHBASKH CACQOB M€TEOPOB K C€AaM HCKYCCTBEHHBIX Me- 
TEOPOB Ha TOM Ke HeratusBe. Ilostomy HY2KHO HM€Tb NOCTOAHHO JeHCTBy10- 
IlyI0 yCTaHOBKy »HCKYCCTBEHHBIC MeTECOPHEl", 

ONBIT pa6orEt C yCTaHOBKOH [2] BEInBH CaenyIoulMe HeOCTAaTKH eé 
KOHCTPYKIHH: 

. 1. Caegbl HCKYCCTBEHHBIX MCTEOPOB OLIIM HEAOCTATOUHO HMHTCHCHBHHI, 
a WOOaBJIeHHe HOBbIX JaMM OrpaHH4HBaslOCb MOLMIHOCTbIO. TPaHcmopmarTopa. 

2. OxmaKeHve COTOMeTPHYeCKOFO ALMKA C MOMOLIbIO BEHTHIATOPA 
ObIMO HEAOCTATOUHbIM. 

3. Heydo6Hoh oOKa3aacb KOHCTPYKUMA BPalleHHa AMCKAa C OTBep- 
CTHAMH, NyTéM P€MEHHOK Mepemayd MOTOP-ANCK. 

4, Tlokpacka BHYTPeHHeH MOBepxHOcTH doTOMeTpH4eCKOrO ADLMKA 
C TeYeHHEM BPECMEHH NOPTHTCA, MOSTOMY MEeHAeTCA OTPaxKaTebHaA CIO- 
CO6HOCTb eFO CTEHOK. 

M3102KeHHbIe HEAOCTATKH ObIIH TePMHMbl TPH HEO6OAbBWIOH NpOAOXKH- 
TEJIbHOCTH pa6OTbl YCTAHOBKH, JOCTATOUHOH WIA PeWIeHHA 34a, KOTOPHIe 
6bIH mepea Heli nocTaBeHbl. | IpH “KONCTPyHPpOBaHHH 2K HOBOH, NOCTOAHHO 
eHCTByIOWeH yCTaHOBKH 3TH HE AOCTATKH' OBI /HCKIOUCHEI, 


§ 2. Onncanne HOBOM yCTaHOBKH. 


O6mui BHA CKOHCTPYHPOBaHHOH - HaMH:-HOBOH yYCTAHOBKH lpeycTasB- 
meH Ha pc. 1. OCHOBHY!O NaCTb-yCTaHOBKHM pemcTaBaaeT (poTOMeTpuye- 
CKHH AUIMK, BbICOTa KOTOpOrO 40-cm.. CxematTnyeckuit BHA ero , CBEPXy 
IIpeACTaBJIeH Ha Puc. 2, PasMePbI’. RaHbI-B; CM. | 

3aHaa WH OOKOBbI€ CTCHKH AWLMKA—ABOHHBEIC o6pasyior pesepryap, 
KOTOPHIt SaMOHEH SMYIBCOJIOM (CNelHabHbIi pa3s6aBeHHbI BODO! pa- 
CTBOp, He NosBepraloulMH KOPpo3nu rKee30). POTOMETPHYeCKHH ALLMK 
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Puc 1. OOmuw BuL ycTaHoBKH ,McKyccrBenHbie MeTeopnt<, 


/—kopllyc doTometpnyeckoro ainka; 2—amMnbl HakaauBaHHA; 3—oTomMeTpHyeckHh OCc- 

AaOUTeAb C WOAOCKAMY AAW CO3AAHHA BCMbIWeK; ¢—AucK;'5—oTBepcTua B ANcKe (HCKyC- 

CTBEHHbIG MeTeOpbl); 6—KOHTAKTHDIH NpepbiBaTeJb WIA NOACUeTa 4UHCAa O6OpOTOB AUCKA; 

7—®PUKNHOKHAA Nepezauya OT MOTOPA AAA ‘BpaleHHA AucKa; 8—BeHNTHAATOP; 9Y—paspes 
OOKOBOM CTeCHKH C OXTaxKTaIoOlleH ®XHAKOCTbIO. 


HMCCT BOJOMEPHOe CTEKIO A" KPAHbI AVIA 3aNOJIHEHHA M CMyCcKa OX/ax- 
MarouleH 2#KHAKOCTH. BuyTpeHHHe CTeHKH MOTOMeTPHYeCKOrO AMLUKA Ce- 
J@Hbl-H3 OCOH HKeCTH, XOpOWO OTpaxalomleHh cBeT. Panuyc KPHBH3HbI 
3amHeH CTeCHKH NOAOOpaH TakKHM O6pa30M, 4TOObI OTPaxKeHHbIe OT CTCHOK 
Ayu JlaMM HaKkaJIMBaHHA Oomee WH MeHeEe PaBHOMePHO OCcBelllalu ycra- 
HOBJCHHOe HaNpOTHB MAaTOBOe CTeKO (OKHO), 34 KOTOPLIM HaXOUTCA 
(POTOMeTPHYeCKHH OCMaGUNTeb. OKONO 3anHeH CTCHKU B TPH pAa pacnow0- 
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*KEHBI KHHOMPOCKUMOHHBIC JAMMbI. OOWaA MOULHOCTS 3IeKTPHY4eCKO! SHEP: | 
rHH, NOTPeOACMOH AaMMaMM, COcTaBAdeT OKOMIO 8 KBT. Heo6OxosuMmoe Ha- 
NPAXKeHHE JIA NHTAaHHA OZHOW KHHONMPOeKUHOHHOH lammbl coctaBuaert 30 a, 
TaK UTO IWIH BO3MOMKHOCTH MHMTAHHA UX OT TOPOACKOH 921eKTpoceTH Ha- 
Npa2xKeHHeM B 220 6 HEOOXOZHMO OGbIO COeCAMHHTb 7 JaMn nocwegoBa- 
TeJIbHO, 4 KaKAHM TakOH pay napas- 
J@JbHO. OMEKTPH4ueCKaA CxeMa MuH- 
TaHHA YyCTaHOBKH TIpeAcTaBeHa Ha 
puc. 3. Bo Bcex OlbiTax Mbl, BO H3- 
Oexanne O6bICTpOro U3HOCA . ZaMn, 
nogwaBpaiw HanpAxKenve 200 BoOubT 
BMecto 210; 20 BoabT mnanaio: Ha 
peoctaTe, KOTOPbIM OG6ecne4uHBaJIOCb 
MOCTOAHCTBO P€KHMa MHTAHHA AaMn. 
OcHOBHaA ,3HEprHA = TeNnvoBoro 
W31YUCHHA AMI Wa Ha HarpeBaHue 
OX/aKDaIOUleH 2XUAKOCTH B.CTeHKAaX 
AUIHKa. OHAKO, 2TOFO OHIO HeZO- 
cratouHo: Ham onpir [2] moKasau, 
uTO eCC/IH HE NOABepraTb BO3LYWHOMY 
OXJ@KMCHHIO KOJIOH aMit u He O6,y- 
BaTb MATOBOe CTeKO WH PoTorpadi- 





NeCKHH OCJIA6UTeUb, TO OHH JONaAtoT- Puc. 2. PoTOMeTpHYeCKHH ALIHK , 

ca. [lostomy cHH3y B (POTOMeTDPHHe- | jes (BH cBepxy). 
ts —iMaTOBO nae foo SH m 

CKHH ALLMK BeHTHAATOPOM HarHeTaeT- fGen EY Gane ee 


CA BO3ALYX, KOTOPHIM OOTeKaeT AMM a 
H MATOBOe CTeKIO C oTorpaduyecKHM ocaa6uTenemM, yHoca Cc co6oii 
TeEMIO Hapyxy. — | ms ie See vate, wae ati Are 
> OxJaxnenuio otorpaduyeckoro ocaa6utTeaa cmoco6cTayel. Takxe 
Bpallaouviica Nepel HAM AIOMMHHEBH KPYTVIbH AHCK TOAMHHOA B.2 MM, 
1 (306, £00bm, 2hum) = 


ae 18/308) GiSa 


1) —-©-O-)- -D HK /2 J 2 


MUN UBD 





a 
cm4 


Puc, 3. QaekTpHyeckan CxeMa yctaHoBKu ,MCKyccTBeHHble MeTeOpb<. 


| J—Jlamnbl HakaqHBanua; 2—BoOabTMeTp; 3—amnepMetp; ¢—GaTapea akKyMyAAaTOpOB; 5—BbIKUIO- 
uaTedb: O6--MarHHTHbIA NyckaTetb; 7—S3AeKTPOMOTOP xpoHOrpada; 8—SAeKTPOMOTOP RUCK; 
9—kynayOkK mNpepbipateaa; /0-—peoctat Masbit (ToRKad peryauposKa); JJ/—peoctaT OCHOBHOI . 
(rpy6aa peryanposka); /24HAYKUMOHHAR KaTylWHa xpovorpada; 73—nepo xpouorpada: /4—-xKon- a. Pe 
TakTHbla MaaTHHK 4acoB; J5--TyM6aep xBoHHOn; J6~sSaekTpoMOTOp BeHTHAaTOpa; 77—py6uabe + 
HHK; J8—,lna3kn". Mee Ge Se? eee 
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Tlo paguycy jucKa Ha paccrosnun O, 13.5, 21.5, 28.5 CM BBICBepvICHDI 
OTBEpcTHA WHaMeTPpOM OKOIO 1 MM. IlpoxonA mepea ocaaOuTenem, 3TH 
OTBEPCTHA H ABAAIOTCA ,HCKYCCTBCHHBIMH MCTCOPaMH™ C pasIHYHbIMA yrs0- 
BLIMH CKOPOCTAMH HM MCHAIOWCHCA HHTCHCHBHOCTbBIO, TaK KaK MOYepHeHHe 
CaMOroO OCJa6uTeIA HeEMpepHBHO MeHaeTcA. JiucK BpallaeTCA OT 9eKTPO- 
MOTODPa C NOMOLbIO PPHKUMOHHOH Nepewayn pacCuHTaHHOH TaKHM o6pasom, 
YTOOH OH COBEPWAa ONMH OOOPOT MpHOH3HTeABHO B 1 CeK. 

MPoTOMeTPHYeCKHH AUK C JMCKOM HW MpOYHMH WeTawAMH MpOuHO 
KPeNATCA Ha CNelHaIbHOH pame M3 yrioBoh cTamu. B wenAax yHuuTORKe- 
HMA PacceAHHOFO CBeTAa oTromerpvyeckoro ALKA pama Kperienus 06- 
uta (anepoh HW H3HYTPH MoKpaulena wepHon KpacKkol. Jina HeoO6xogzuMmoro 
ocTyna K POTOMETPHYeCKOMY ALLMKY HW APYIHM YaCTAM YCTAHOBKH HMECCTCA 
JBEPb CO CTOPOHBI Bpaliaromeroca mucKa. B 7BepH BEIPe3aHO 3a9KpaHH- 
POBAHHOe OKHO, HaNpOTHB doTorpaduyeckoro ocmaOuTea, Tak 4TO IPH 
ReHCTBHH YCTAaHOBKH BUAHbI TOMbKO ,HCKYCCTBCHHbI€ Me€TeEOPbI", T. e. OT- 
BEPCTHA B AMCKe B MOMEHT MpoxowKMeHHA NepeA HEMPePEIBHEIM cboTorpa- 
(PHYeECKHM OCMAONTeVIeM. 

»VIcKyCCTBeHHBIe MeTeOpbi* dboTorpadupylwoTca wepe3s CO/HE4YHBIN CBe- 
TOUALTp Kpatuoctu 10 [2] c pacctoanua 360,5 cm doToKamepol c O6t- 
CKTHBOM ,Muayctap—/7“. TakumM oO6pa30M, BMeuaTbIBaeTCA Ha HeLraTHB 
oromerpuueckaa WkKala CpaBHenna (,cTaHmapTh“). OcraHOBHMCA Ha KOH- 
CTPYKTHBHBIX JeTaIAX YCT@HOBKH. | 

Bu60p KHHOMPOeCKUMOHHEX «aamn (30 B 400 BT) OObaACHAeTCH 
TEM, UTO. OHH HMECIOT HCOOMBUIYIO CTEKAAHHYIO KOO HM OTMM4AIOTCA 60.1b- 
IHM KOSPPULHEHTOM - CBeTOBOH OTa4H, BCE MCTBHE CpaBHHTeAbHO GOb- 
MOn IBeTOBOH TeMMepaTypbl Hakata. 

“KOHTPOAb ‘IACKTPHUYCCKOLO NNTAHHA YyCT@aHOBKU ~ OCyLeCcT- 
BARETCA C MOMOWbIO PeOcTaTa, aCTATHYeCKOFO BOJbTMETPa K/acca’ TOUHO- 
crn0.5 w-amnépMetpa kacca‘Tounoctu 1,0. YcranosKa noTpe6asaer TOK 36a. 
Tara noAwepxannA NOCTOAHHOrO HalpAXKCHHA MBI Clea MOWHEA Nouw- 
3YHKOBHIH peocTaT c rpy6oH wu TOHKOH peryzupoBKow. TlepeMeHHbIt TOK 
ceTH MOMBOAHTCA K OOmleH Cxeme Yepes ABYXNOMOCHHIH PyOW/bHHK, a 
BKJIOUCHHE JIAMIM HaKaJIHBaHHA yepes peocTaT ocyulecrBiaetca mocpel- 
CTBOM MarHHTHOrO MycKaTeaa. 3 

CkOpocTb BpaMleHHA AUCKA ONpeReAeTCA C MOMOLIbIO xpo- 
Horpada, OHO NepoO koOTOpOrO ReMaeT Ha ACHTE MPOKOAbl OT KOHTAKTOB 
ucKa uepe3 OMH OO6OpoT, a APyroe uwepes OHY CeKYHAY OT 4YacoB 
c1yxKO6H BpeMeHH CAO, NocpexCTBOM 3aMbIKaHHA QVICKTPHYeECKOH WenH 
M@ATHHKOM Yepe3s PpTYTHbBIA KOHTAKT. Ocb BpalleHHA AHCKa NPHXOANTCA 
“Ha Ce@peMHHy HHKHeH CTOPOHE! ocaa6uTena. Panuyc MuCKa pase 37 CM. 
Tuck, KPOM€ OCHOBHOrO Ha3Ha4ueHHA, SKPAaHUPyeT PpaCcCeAHHbIA CBeT OT 
(OTOMETPHUECKOTO ALKA. 

PororpapuyeckuH ocaa6uTerb IPC AHA3HAYeH AIA CO3aHHA 
HEMPePbIBHO MCHAIONWIEHCA OCBELICHHOCTH JBH2KYLIMXCA OTBEPCTHH AHCKAa. 
TlocKoOJIbKy ABYXKeHHe OTBEPCTHH KpyroBoe, TO H NoYepHeHHe OCTaONTeIA 
TaKKe JOJ2XKHO MCHATBCA NO Kpyry, T. €. OCAAGUTeb. WOKEH COCTOATb 
U3 pala MOOC MOYEPHeHHA pa3AHYHOTO padvyCca KPHBH3HbI, COOTBETCT- 
BYIOUMMX paMHycaM OKpyXHOCTeH, OMHCLIBACMBIX OTBEPCTHAMH ucKa. JA 
U3FOTOBCHHA TAaKOrO OCMa6uTeAA ObIJI CKOHCTPYHPOBaH CNelHabHbI CTa- 
HOK, Ha KOTOPOM YkKpeniasica maTeMOHHbI BICKTPOMOTOP C peryJATOPOM 
CKOpOcTH BpalleHHa OcH MoTOpa. Ha ocv MOTOpa 3aKpeliadach WTOPKa, 
KOTOPad: pH BpalleHHW OTKPEBaIa POTOCAOK MAaCTHHKH. Tlaactwuka 6bla 
3aKpbITa. KAPTOHOM. TakOTO xe dopmaTa (30. 30: cm?). StoT Kaptouw On 
paspesdH ta COCTABHBIe | YacTH. aa KE QOPMA, KAKOF HOJKHEI OBITS 


awh 


O1OCHI NOYePHeHHA. 
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[locue Toro, Kak Oba yCTaHOBJeHa CKOpOCTb BpallleHAA .MOTOpa, ¢ ~ 
oTONMacTHHKH MOA WTOPKOH ‘CHHM@JCH HYKHBIH YYaCTOK KapTOHa, BK.IO- 
WaICA QIEKTPOMOTOP MH MPOKSBOAMAOCb 9KCNOHHPOBaHHe COOTBETCTBYIOWEli 
NOVIOCLE OCaOuTeIA. SaTeM 9KCNOHHPOBaHHH yuacToK ocma6uTesa .3a- 
KPBIBaCA, MPOW3BOAMaCh 3acBeTKa pyro nomOcHI oca6uTeAA MT. OL. 
Ha 9MyAbCHH MO/yYeHHOrO OCAa6HTeIA BEIPe3AHbI MOOCKH pa3/IM4HOH 
WHPHHEI. OTBepcTHA AMCKa pH npoxow 7eHHH neped 93THMH NowocKamMu 
CO3RaeT BCHBHUKH Ha Clee ,HCKYCCTBEHHOTO MeTeopa*. STH BCMBILIKH, 
KPOME OCHOBHOrO Ha3HayeHHA (POTOMETPHA BCMEIWeK MeTeopa) O6meryqaloT 
MpOMep Ha MUKpOdoTomerpe ce OB UCKYCCTBEHHbIX METEOPOB, 4 HM@HHO, 


7 ee 2 a . . eo tekken ete ae tate ney tee ee Se OL 








edt ed ge pee ee ae + he mnintaemiapa e aeeti rte, Bart 8 18 Sete maw a Pt 
© . - * ae 


Puc. 4 


OKOO BCIbIUeK WelaeTCH .MOBOPOT HeraTHBa TaK, TOO] H3MePAeMbIii 
yuacTOK Clea ACKYCCTBEHHOrFO MeTeOpa ObIA pacnomoxKeH MO HANpaBseHHIO 
We MHKpO@otomerTpa. , | me 
YunpapAenue paGoTow ycTaHyOBKH OCyUIeCTBAeTCA Cc OHOrO 
nybTa. BhIXO H3 CTpOA KaKOH-HHOYAb JA@MMbl HaKaJMBaHHA, a creo-: 
BaTeJIbHO WH IIpeKpaujeHHe TopenvaA BCeX CeMH aM B 3TOM pALy, O6Ha-- 
PYXuBaeTCA ,TIa3KaMH"“ MO OAHOMY Ha Kab. 43 THEX  pAnoB. IIpu 
3TOM HaOslomaeTca TakxKe Mamenwe Ha '/, NOKa3saHHa ammepMeTpa. CHAMOK 
YCTaHOBKH CO CTOPOHEI NybTa yNpaBeHHA NMpewcTaBsen Ha puc..4. || |’ 
-. TlopagZoK pa6oTH ycTaHoBKH...BKo4eHHeM’ ABYXNOIOCHOrO.. 
PpyOWJIbHHKa K yCTAaHOBKe NOABOAUTCA 3IEKTPHYeCKOe. HAaNpsxKeHHe: Nepe-. 
MeHHOTO TOKa TOPOACKOK aeKTpOCceTH. BKAWYaeTCA BEHTHIATOP, 3aTEM Mar- 
HUTHBIM NYCKaTeAeM MOMACTCA HallpAXKeHHE Ha SICKTPOMAMMbI WH .MOTOD,. 
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NIPHBOAALMIMH B ABHXKeHHe AUCK. C MOMOMI[bIO peocTaTa MPOHSBOAUTCA rpy- 
6a HW TOHKAad pery/IMpOBKa HaNpAxeHHA Ha JlaMlax. 3a 3TO BpeMA AMCK 
Ha6upaeT OGopoTs! HO ucTeyeHHH 20—30 CeKk BKMOUaeTCA OJHOBPeCMEHHO 
QICKTPOMOTOP XpOHOrpada M Uelb MOCTOAHHOFO TOKa OT OaTapeH aKKy- 
myaTopos. Uepes 35—40 ceKyHa Mocle BKAIOUCHHA YCTAHOBKM OTKDBI- 
BaeTcA OObeKTHB *hOTOKaMepE! H cboTtorpadupyoTcd OTBEpCTHA AHCKa BO 
BPeMA HX NPOXOKAeHHA Nepen dotorpaduyeckum ocaabuTetem. Tak Bre- 
YATbIBACTCH ODMH CTAaHZapT. SaTeM yCTaHOBKa: MOCTeMeHHO BBIKJIOUaeTCA: 
CHauala JIAMMbl HaKa/IMBaHuA, 3aTeM xpoOHOrpad HU, eCaH BeVaTHBaHHe 


CTAHAapTOB 6O/IbuUIe HE MpesMONaraeTCca, BbIKMIOYAeTCH BCHTHAATOP HM Ha- 
NpaAKeHHe TOPOACKOH CeTH. : 


“y 


sad a ae mae LEA 


Puc. 5. Ppadbuk usMeHenua 6necKa MepBoro HCKYCCTBEHHOrO MeTeOopa. 





§- 3. UccaeqoBanve H 9TAIOHHpOBaHHe yYCTaHOBKH. 


VicewenopaHve OTHOCHTCIbHOrTO M3MeHCHHA OJlecKa HMCKYCCTBCHHOTO 
MeTeopa B Mpolecce ABHXKEHHA OTBEPCTHA HAA HEMPepbIBHbIM dotorpagu- 
UeCCKHM OCTa6HTeeEM MPOH3BOLN0Cb C MOMOIIbIO POTOSTeEMeHTA C TaJb- 
BaHOMeTpOM, KaK omucaHo B padoTte [2]. OTHOCHTebHad HHTCHCHBHOCTb 
BCIBILICK, HECMOTPA Ha HEKOTOPbIe TPYAHOCTH, Oblia Ompemetena C TOU 
HocTbIo + 0.07 3B. Bevl., UTO BNOMHeE MpHemMiemo. KpuBble OTHOCHTCAbHOTO 
H3MCHCHHA O1eCKa HMCKYCCTBEHHEIX MCTeEOPOB MpeAcTaBeHb! Ha PHCYHKAaX 
5, 6, 7, 8. Tlo oc OpAHHaT OTOXKCHI’ OTHOCHTEABHBIC 3BE3THbIC BEJH- 
UHHH, a HO OCH aOCUMCG yCIOBHHe OTCYeTH JMCKA—TIPOHYMepOBaHHble Ha 
Kpalo: 2ucKa MeTKH 4epes | cM. _ ‘: Z 

... Tlp# sTaiOHHpoBaHuH Halero MpHOopa MBI NOCTYNMIH Ce TYIOWIMM. 
o6pa3om. r ae - ei ; 7 - fz 7 j tee — ae ae 
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Ha o6b€KTHB BIMOTHY1O HaAeBaviach. AMad@parma c BHICBEPJICHHIMIi Tid 
pamWycy Tp€MA OTBEPCTHAMH DMaMeTPOM OKOVIO 1 MM, KOTOpEIe TIULATEAbHO 
TPOMEPAAMCh Ha HW3MEPHTebHOM MHKpOCKoNe ,YMM—21“; Yepeés~ aTy 
AMapparmMy MmpousBoquao0cs otorpaupoBanue OTBEPCTHH AMCKa MpH_or- 
cuéte 45, (Hyb—MTyHKT) B Teyenne 50 cex. Ha Ty #e NIéHKY MeTeOp- 
HBIM MaTpytém CAO qororpadupopanacb o6macTh Heba npH TOH xe 


BPIMEPKKE. GaTeM BHOBb BMCYATHIBANHCh HCKYCCTBCHHH 3B€3QbI Npu n0- 
/7 — 








! 


7 





QoLt. AYA NZ eed 
[0 30 50 ODCO TL 


Puc. 6. Tpaduk u3MeHenua 6necka BTOPOrO HCKYCCTBEHHOrO MerTeopa. 


_BepHyTOH KaMepe OKOO onTuY4eCcKO ocH (BO u36exaHHe HanomeHua 
M300paxKeHHli MCKYCCTBEHHHX 3Bé32) NOBepHyTOH Ha 90° oTHOCHTeABHO 
OObeKTHBa AMadparme. TaKaad xe MpOWeAypa MPOu3BOAMaCb CO .BTOpO! © 
NIGHKOH C TEM OTJIM4HEM, UTO otorpaduposanach Apyraa o6nacth Hea, 
a pW BUCdaTHIBaHMM HCKYCCTBEHHHIX 3Bé3q AMadparMa BHOBb KaxK Auth pa3 
NOBOpayHBanach Ha 90°. O6a CHUMKa NpOABuAaHCh, a 3aTeM TIPOMe pach 

Ha MuKpodotometpe Md—2 npu ognnaKoserx YCJIOBHAX. , 
[Ip mocTpoeuuw Xapaxrepucruyecxols KPHBOH NO H300paxKeHHAM 3Ré3/ 
HeOa HCnowb30Banca KatTanor PD, yuutetBanocn Audpepexunarbyoe no- 
PAOULCHHE, XOTA 3CHHTHBI€ PACCTOAHMA 3Bé3q He MpeBEIUATH 20°, BHOCH- 
AMCb NOMPaBKH 34 OWHOKY NOAA HM UBeT 3Bé3—q TaK KaK ONUCAaHO HaMH B 
1 rape. OuesuyHO BanaHHe CPoua HW HeEOANHAaKOBOCTE MpONYCKaHHA OObEKTH- 
Ba B pa3iM4HbIX €rO yuacTKaX B HAlUHX YCNOBHAX OMbITA HCKIOUeHET, TIpu 
IIPHBAZKEe K XaPaKTePHCTHYeCKOH KpUuBOH c oTCcUéTamu MUKpomoTomertpa 
OT MCKYCCTBEHHBIX 3BE3 M1, MBI TULATCbHO aHalM3HpOBaaH COOTBETCTBY HOIUNit 
e€ yuacTOK M MPHHHMa1H BO BHHMAaHHe TOmbKO Te 3BE3AbI, Y KOTOPHIX 
BCCBOSMOMKHHE NONPABKH ObIIH HAHMCHbLIMMH. | 
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Tocae yuéra nonpaBKH 3a AnadparmupoBanHe OODEKTHBA HO cbopmyue 


| S. 
Am = —2.5 Ig > 
S—Hloula db OO beKTUBA 

S —cyMMapHad M0Mladb OTBeEpCTH QuapparMul. 

Tlonyuenbl caeayiouwe 3HaveHHA HY/b—NYHKTOB (orcuéT. 45) acKyCc- 


CTBCHHBIX METCOPOB B NOPAAKe BO3PAaCTaHHA PacCTOAHHA OTBEPCTHM OT OCH 
BpalleHuA AHCKAa. » 2 





, rae 


1. — 0.65 +. 0.20 
2. — 0.99 + 0.008 
a os 158-015 
4.— 141 + 0.18 


Tlomy¥eHHbe 3HaYeCHHA HYJIb-NyHKTOB, T. &. BeAMHH shes neal 
MeTeOPOB MpH MpoxoxeHHH 40 OTCUéTAa AMCKa MHMO ykKa3aTewa, 





a0 __f : 
S30|—45 60 nn A 


, ‘ } v 
Ame | 


“one sete 


pcs i, hare 
Puc. 7. Ppapuk usmenenua Onecka TpeTbero HCKYCCTBEHHOrO-MeTeOpa. >  .°:, 


XOJMMO BHECTH B COOTBETCTBYIOIUMe KPHBbIe H3MeHEHMA OeCKa HCKYCCT- 
BCHHBIX MeTeOPOB B Mpowecce ABMHKeHHA OTBeEpPCTHH Hal ocaOUTeeM 
(puc. 5, 6, 7, 8). 

OnpeneauB HY/Ib-UYHKT, Mb 3Ha€M UCTHHHYIO 3B, BeAMNMHY UCKYC- 
CTBEHHOrO MeTeOpa B AIOOOH TOUKe Hay OCMAOUTe/eM, a, CAEMOBATCBHO, 
HaM H3RBCCTHA 3Bé3HaA BeHYHHA B KaKROH TOUKe Cea HCKYCCTBEHHOTO 
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MeTeopa Ha HeraTuBe. CnenyeT CKa3aTb, 4TO ¢ YCTaHOBKOL - BOSMOMHA 
- otometpHa meteopos oTt—0.5 20—5 uan—6 3pé3qHOli BeAMUHHET. 
§ 4. JlocronunctBa HOBOM ycTaHOBKH. © 9 72 

TlockOIbKy M€TCOPH UMEIOT Pa3sH4HEe yraoBEre CKOPOCTH H MeHAIOT 
CcBOH O/le€CK Ha MpOTAKeHHH MYTH B UIMpOKHX Mpesenax, HeO6OXOAUMO 
yuTOOL! H YCTaHOBKa aBala TO Ke CaMOe MIpH TakoM “Ke xapakTepe u30- 
6paxkenHi. te Me te een | ed Of 

Bompoc 0 TOM, 4TO mpegctaBAaeT Cobo meteop, TOUKY WIM TpoTa- 
2*KCHHHH OObeEKT, NO Kpalinell mMepe Avia Wesel (POTOMeTPHH JO HaCcTOR- 


~ 








0.0' \ eee L_.. ff 
- W459 6068 TP 
Puc. 8. Tpaduk u3menemns 6aecka YCTBEPTOYO HCKYCCTBEHOrO MeTeOpa. 


PASTO BPCMCHH HCAb3A CUHTATb BEISCHEHHEIM. CHUMKH MeTeopos CraJHH- 
a6ancKoh acTponomuyeckor O6CepBaTOpHH TOBOPAT O TOYeUHOCTH |aTHX 
OObEKTOB, XOTA uMeloTCA 2—3 otorpadpuu mpoTsxeHHEIx caeqoB 6ouH- 
ROB, OMHAKO, OO HX AelicTBUTeAbHOH NpOTAxXeHHOCTH TPYQHO CY ANT BBHLY 
ABHOO HaH4HA adpexta paccesHun 3a npezean ux reOMeTPHYeCKOTO 
u3z00paxeHua. Mal 6yem cunTaTB MeTeOp ABHAYyUlelca TOuKOH. ,McKyc- 
CTBCHHBIC MCTEOPbI", Kak UIKa/la CpaBHeHHA, Tak KE NOJDKHE! OMITR TOUeU- 
HBIMH. Huamerppr ABHKYULHXCH OTBeEPCTHH B ZucKe OKOO 1 MM. Ecau 
pH pacueTax MO/Ib3OBaTbCA 34KOHAMH FEOMETPHYECKOH HACAbHOH ONTHKH, 
TO OKaKETCA, UTO Ha PoToci0e sto H306paxKeHHe OTBEPCTHA OyAeT UMETH 
MONE peuHAK OKOAO 0.03 mm. Paccmorpenne u306paxenuii HCK YCCTBCHHBIX 
METCOPOB MOKASHBaeT CXOACTBO UX H306paxKeHUil C M306paxKeHHAMH HCTHH- 
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¢ 


HHX MeTeOpPOB, 4 STO OFHO H3 TAaBHLIx TpeOOBaHHl . ipeAbABACMEIX 
K YCTAHOBKe. 

Pacuét yrioBbix ckopocteti HCKYCCTBCHHEIX METEOPOB MpOH3BOLHTCA 
mo dopmyvie 


i 
Oy == WS 7a , rye 


,—-YIOBaf CKOPOCTh BpallleHHA MUCKA 
r —pacCcTOAHHe OTBEPCTHA OT OCH BpallleHHA 
p —paccTOAHHe (POTOKaMepBI AO AHCKA 


B wamem cayyae p=360 cm o,=1 06/ceK, NOSTOMY oy =r°/ceK HAH 
Oy ==0, 13.5, 21.5, 28.5°/cek, T. €. 3a OAMH OOOPOT AHCKa MBI NOAyuaem 
PCa@/IbHBIH MHTeEPBal yIOBHIX CKOPOCTeH METEOPOB, TaK YTO B 3TOM OTHO- 
INGHHH JOCTOHHCTBO YCTAHOBKH He BH3HBaeT COMHEHHE. 

3a TOT 2Ke OAMH OOOPOT ANCKa NOMyyaeTCH WIKaIa HHTCHCHBHOCTe! 
B ipemeax 5—6 3Bé30HHX BeEAHYHH B pe3ybTaTe NpOxXoOxXMeHHA OTBEP- 
cTHH Ha MOBeEPXHOCTbIO NMepeMeHHOH sApKocTH (ocmabuTeiem). Kaxanit 
HCKYCCTBCHHHH METeOP, HM€A HEKOTOPYIO MOCTOAHHYIO YrIOBylO CKOPOCTS, 
HelpepHIBHO MeHAeT CBOH Gueck. Kpome Toro, Ha cjleme MeTeOpa CO3ZaHbl 
»BCIIBILIKH“, KOTOPHeE MO3BOAIOT MOTOMETPHPOBATb BCNHUIKH peCaAbHHX 
MeTeCOPOB, YTO MpezcTaBAneT OOMbUIOH HHTepec B OTHOWICHHH BbIACHeHHA 
MpHpOAH BCIIBIMCK. 

TaKHM OOpa30M, 34 O2HH OOOPOT AHCKa MBI NOyYaeM HYKHYIO HaM 
WIKay YIVIOBLIX CKOpOCTeH H HHTCHCHBHOCTeCH Ha CPaBHHTeAbHO HeOO.Ib- 
OM yuacTKe HeraTuBa (1 cMX1 cm.) B 9TOM OTHOWIeCHHH yCTaHOBKa yOB.e- 
TBOpAetT TpeOoBaHuAm CoTorpamuyeckol PoTOMeTPHU MeTeEOPOB. 

lied Takoro pofa yCTaHOBKy, MOMKHO JerKO NOMYYUTh NpeAeIbHYIO 
3Bé3HYIO BEAMYMHY MeTeOpa, PoTOrpadupyeMOro TEM HAW MHEIM OOBEKTH-. 
BOM, T. €. CpaBHHTb spPeKTHBHOCTh OObBEKTHBOB HW BbIOpaTbh Handouree 
NOAXOAAMHH JIA weneh doTorpadupoBanua MmetTeopos. Takoro pona pe- 
3YAbTAaTHI OYAYT MpeACTaBIATb OOJbIIYyIO WeHHOCTb, CM OTHOCHTeIbHOe 
conocTaBieHHe o@PeKTHBHOCTH OODbEKTHBOB TeOpeTHuecKuM NyTém [23]. 

YCTaHOBKa NO3BOIMT HauOoee TOUHO ONpeseIuTh GecK MeTeOpa. 
HcnoibsyA 9TH pe3yJIbTaTL, MOXKHO NMOZBeprHyTh MpoBepKe 3HayeHHe 
KOspPuuMenTa TIPOMOPWHOHAJIBHOCTH 7, B YpaBHEHHH CBe4YeHHA (bu3nue- 
CKOH TEOPHH METEOPOB. TleticrsureabHo, M3 ypaBHeHHH (du3u4ecKOH TeO- 
PH MeTCOPOB BHITCKaeT CeAYIOWaA 3ABHCHMOCTb Me@KAY UHTCHCHBHOCTHIO 


cBeYeHHA MeTeOpa ] “ KosdduynenTom. +, m 


dv\-—2 
J=k Te p° yi0 (—) , rae 


_ k—n3pecTup KospPulueHT MpOnOpuMOHaIbHOCTH 
Pp —IMOTHOCTh aTMOcwepbt 


dv 
Gr ~~ TOPMOmeHHe MeTeOpa B atmoccpepe SeMvIH. 


C NOMOILbIO YCTAHOBKH MOXKHO OyeT ONPCAeCAUTh MpeAeAbHYIO 9KC- 
NO3HWHIO NpH doTorpadupoBsannn MeTeopow. CorsmacHO MpeABapHTeJbHbIM 
Ppe3yAbTaTaM, MIPHMeCHAIOULYIOCA SKCHO3UMMIO BI yac npu dororpaduposa- 
HHH MeTeopoB Ha CAO culenyeT COKpaTHTb 20 25 MMH. 

PellleHHe 9THX BaXKHEIX 38244 ABIACTCA JeNOM 2abHeLWHX uccle- 
ROBAaHHH, 
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rJIABA Ii. 


HCHOJIb3O0OBAHHE YCTAHOBKH ,ACKYCCTBEHHbIE METEOPbI“ 
| AJA POTOMETPHH METEOPOB 


.§ 1. Bananne cpeyenna HOuHOrO HeGa Ha CKpbiToe u306paxenne 
| clea MeTeopa Ha HeraTHBe. 


-IIpu dotrorpapuposanun mMeTeopoB HapxARy C KpaTKOBpeMeHHEIM Jeii- 
CTBH€M CBeTa OT MeTeOpa Ha POTOIMYVIbCHIO B TeYeHHe BCel SKCNOSHIMU 
AeHCTBYeCT CBeYe€HHe HOUHOTO HeOa, KOTOPOe co3maeéT Tak Ha3bIBAeMBEIIi 
(POH HeraTuBa. | i > | : — 

Bonpoc 0 BAusHHH (boHa HeGa Ha CKPEITOe H30OpaxeHHe Ce 20B 3Be3y 
paccMOTpeH Hamu B paOotax [2, 16]. He3saRucumo oT MomenHta O6pa30Ba- 
HHA yYuaCTKA CYyTOUHOFO Ciega 3Be3QbI B Teyenve 1 4acoBol aKCNO3HIHH 
CBEYCHHE HOYHOTO HeOa OCMaOAAeT ErO HHTCHCHBHOCTS, HU 3TO OCMAGTeHHe 
PaBHOLWeHHO Kak Ob! yMeHbIUeHHIO 6ecka 3Be32bI Ha 0.5 3B: Bel. 3acBeT- 
Ka CBEYCHHEM HeOa, 6e3 NpeABapHTebHOLi NOACBeTKH -cpoTOCAOA, ycumuaa 
 M306paxeHHA MeTeopos [2]. brima nocrapneHa saqaya Gonee jeTabHoro 

HCCICHOBaHHA JeCHCTBHA CBeYCHHA HOUHOTO- He6a Ha CKPbITOe H306paxe- 
HH€ METCOPa B 34BMCHMOCTH OT TIPOMexKYyTKa BpeMeHH, MpoTeKwero’ OT 
Havasa SKCNOSHUHN. Pemenue sTOH 3aqaun NpoBeweHO C NOMOMIbIO ycTa- 
HOBKH ,HCKYCCTBCHHBIe MeTeOpEI“. ite aa See 3 

Ha OByxX OfMHakOBHIX WIéHKaX aMyubcuM No 3006 uyBcTBHTeAbHOCTBIO 
Sogs= 1000, KoToprie npumMeHaiuch gaa boTorpadupoBpanua - MeTeopos, 
BUCNATHIBAIUCh CTaHMapThl Yepe3 ONpeReMGHHBIC MPOMEXYTKH BPeEMeHH OT 
Hauama SKCNO3HUHH. Tak Ha MepBOH MIéHKe Ob BHaYaNe BHewaTaH CTaH- 
RapT, 3aTem cpoTorpaduposanach OG6actb He6a 10 MunyT, Nocae 4ero 
BHOBb BUCYATHIBaICA CTaHAapT, H emule 10 MuHyT ‘hoTorpaduposaca “ou 
H Tak Maee. B pe3yabtaTe, OT Hauana 9KCHO3SHNMH gO Kona (1 ac) 
CTaHDapTb Ha NepBow MWIéHKe. BMeYaTHIBAIUCh uepes O, 10, 20; 40, 50, 60 
MHH.; a Ha BTOpOH maénKe uepe3 0, 15, 32, 46, 58, 60 mun. Ha YeTHIPEX 
NICHKaX TOH KE SMYJbCHH TakyKe OMIM BeyaTaHBl CTaHJapTH, HO 3a- 
CBeTKa HeOOM He NpousBomMach. Bce nIéHKH MpoOABAAVINCh,’a -3aTeM 
MIPpOMEPAIHCh HA MUKPOOTOMeTpe NPM OAMHAKOBHIX ycOBuAX. CraHzapTEl 
ObIIM BMeUaTaHbl B UCHTpe MOA OObeKTUBAa nyTéM COOTBETCTBYIOMLErO 
N€PpeMCIWCHHA MNGHKH B KaCceTe, MpH HeEH3MeCHHOM NOJO#KCHHH KAMeDPB, 
IlostoMy OWwmMOKa NOAA He y4uHTBIBaach. 

Aina MOCTpOeHHA XapakTepMCTHYECKUX KPHBBIX BHIOMpaHCh yuacTKH 
M@XK TY JBYMA BCHBILIKAaMM TpeTbero crema. Ha puc. 9 aaa npuMepa: no- 
Ka3aHO CMCINCHHe XapaKTCPHCTHYeCKUX KPHBBIX BTOPO! NMéHKH OTHOCH- 
TEABHO “HyeBoH (m0 4 nmnéHKam 6e3 qbona). To ocu OPAHHAT OTJIO2#KEHbI 
OTCYETHI MHKPOPoTometpa (ou BEIUMTAICA), a NO ocn a6cuncc 3BE30HbIe 
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BeJIHYHHEI MO OTHOIWEHHIO K HYJb—NyHKTy (45 orcuét gucka). M3 pucynKa 
| | 9 BHZHO, UTO B3ABHCHMOCTH OT 
: , | MOMeHTA BIMeCYaTHBaHHA CTaH- 
Afi | qaptTa HaG6miogaetca pasiM4Hoe 
100 | yCHIeHHe C€NOB, H, KpOMe 
TOPO, 3TO YCHJICHHE 3ABHCHT OT 
oTcuéTa MHKpOC*pOTOMeTpPa; KpH- 
BbIC CMCILaIOTCA HE Mapaeb- 
HO APyr Apyry, a C H3IMeCHEHHEM 
HaKJIOHA. 
Mb HallliM cpemHee cMelile- 
HH€ XapaKTepHCTHYeCKHX KDpH- 
BHX OTHOCHTeCAbHO KPHBOH 6e3 
doua. PesyabTaTH TakHx cper- 
HUX OTKIOHCHHH KPHBHIX OOeHX 
TMIGHOK OT KpHuBOH 6e3. dona 
MpHBeweHH Ha puc. 10. 
M3 pucyuKa 10 BuyHO, .uTO 
See nee eee ycuenHe caeqa Han6o1buree 
“0 49-23 Flore, Tipu Mpométe MeTeopa uepes 20 
Puc. 9 MHH. TlOCwe Hayaa SKCHO3HUMH, 
ocma6eHHe cena Ha6IOMaeTCA 
3a 0 MHH. 2O KOHUa IKCNO3HUMH. 


TloutyueHHble HaMH Pe3yAbTAaTH He NOATBEPKAAWT COObpaxeHHA O TOM, 
4TO TIPCABAPHTeIbHaA MOACBETKA WaeT YCHJIeHHe Cena MeTeOopa BCIeACT- 
BHe NpeosOAeHUA NOpora HHep- 7 : 
WHH doToamyipcuH [24]. mMew- 2. — . 

HO Mp oTorpaupoBanuu kpart-, m 
KOBP€MCHHBIX ABJICHHH, KaKHM , 

H ABIACTCA MeTeOP, yCHIeHHe ‘00 
naét nocnenylouan 6omee ca- 
6aa 4 Ooee DIUTeIbHAN 3aCBeT- 
Ka, IIpOH3BOANlaAx -MOCTPpOHKY 
Cy6UeHTPpOB MposBeHHA, OOpa- 00 
30BaBUIUXCA IPH KPaTKOBpeMeH- 

HOH BhigepxKe [25]. Memay 4 
IIPO4WHM, TOT (akT, 4YTO Caen 
MeTeOpa, OOpas0BaBLIHHcA B Ha- 

Yale OJHOUACOBOH - SKCNO3SHILHH : QO. dO 60 
ycuuBaetca Ha 0.25 3B. Beau- 0 20 40 60 mun. 
UHH, CleqyeT TakxKe HW H3 pe- , Puc. 10 
3YJbTaTOB IIpOBeCTGHHbIX HAMH 

paHee OMBITOB, H302%xKeHHHX B pa6ote [2]. 


Ilepeiazém kK BONpocy nNpakTuyeckoro yuéta BAHAHMA CBeYeHNA He6a 
Ha CKPBIThIe H300paxKeHHA CieOB MeTeopos. PaccmoTpuM peavbHBIti cy- 
ya, KOr2a B MOMEHT BICUATHIBAHHA (OTOMETPHYeCKOH LIKAVIBI CpaBHeHHA 
(HCKYCCTBCHHEI€ +MeTEOPb) He COBNALaeT C MOMCHTOM mpoétTa mMeteopa. 
J\pyruMH ClOBaMH, NyCTb UIKala CpaBHeHHA HM Ce MeTeOpa MMeIOT pa3- 
JAMUHOe ycueHHe, OOycOBIeHHOe (OHOM He6a. 

TIpegcrapum ceOe Tpu xapaKkTepucTM4ecKHe KpHBEIe, 13 KOTOPHIX Mep- 
Baf COOTBETCTBYET (OTOMETPHYeCKOH IKae CpaBHeHHA, BTOpPad—cueny 
MeTcopa MW TPCTbH—IUKaie CPpaBHEHMA, He NOABeEpKCHHOH BAMAHUIO CboHa 
HeOa. CmMeleHHA NepBOH MH BTOPOl KpHBOM OTHOCHTeAbHO TpeTbeH COOT- 
BCTCTBYIOT 3BE3QHBIM BeHYHHaM Am’, u Am’,, Tipw mpupa3Ke cena 
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Mereopa K Caley HCKYCCTBEHHOFO MeTeOpa-MBI, B-CYUKHOCTH, Heqaem MC- 
pexo OT OHO XapakTepHCTH4eCKOH KpUBOH K APyPOH, TO-eCTb. AA 
OaBHBIX -MHTCHCHBHOCTeH . CpaBHHBaeMbIX CCOB HMCE€T MECTO PaBEHCTBO 


My =m, (Am';— Am’). 


CneqoBaTeIbHO, UTOOLI HaliTH-HCTHHHBHI O1eCK MeTeOpa M,, HEOOXO- 
XONUMO-K 3Bé30HOH BeIH4HHE MeTeEOPa M7,, HAaHJCHHOH W3 XapakTepucru- 


3] 


yeCKOH KPHBOH NOCTPOeHHOH NO Clery HMCKYCCTBEHHOTO MeTEOPA,- BHECTH 
nonpaBky 


Am=m,—m,= Am',— Am’, 


_ TaxuM o6pa30M, H3 MONpaBKH, O6YCOBAeCHHOH BAMAHHeM cova He6a 
Ha Ce UCKYCCTBEHHOrO MeTeOpa, HEOOXOAMMO BHIYCCTh NONPaBKy 3a BMA- 
Hue (ona HeOa Ha Ce HCTHHHOTO MeTEOpa. a eee : 
EcJIM IpHBaska Clea METeCOPa MPOMSBOANTCA K POTOMETPHYECKHM CTAH- 
JapTaM, BIedaTaHHBIM Ha NVGHKY, HE MOABEPKCHHY!O 3aCBETKE He6OM, HAH 
K CYTOUWHBIM ClefaM 3Bé32, TO HaleHHad MO rpaduky Puc. 10 nonpasKka 
6epétca Cc OOPaTHEIM 3HaKOM. ae ae 
§ 2. Metoanka o6paOoTkuH HaOmOAaTebHOrO MaTepHasla HOBbIM 
- cnoco6om m4 


OnwileM HOBBI cnoco6, KOTOpBIt Onl paspa6oTaH HaMH Tp OOpa- 
60TKe HaOMIOLATeIbHOTO MaTepvata. OTeIbHbI€ 9TaMb sToro’ cmocoba 
3aKIOUaIOTCA B C€RyIOWeM.: | 7 Chee 


1. OnpenennetTca sHHeHHaA CKOPOCTh nepesBHXKeHHA ‘W300paxKeHHA 
Meteopa mo (potocioio miéHKH A C NOMOULbIO PopMy.1b | 


. 4L. 
Va a nT ’ rae 


L o6ujaa wumna MeTeopa, cocTosulad “3.” 4acTeli.(oTpesoK +. mepepsiB), 
a T nepwon Bpaiienua 4-x smonactHoro o6Tiopatopa. Ilo1yuenHan AMHeH- 
Han CKOpocTb Ha miéHKe A OyeT OTMMUATbCA OT AHHEHHOH CKOpOCTH 
NepeABHXKeHHA H30OPaxeHHA TOFO Ke METeOPa Ha APYIHX MWIeHKAaX, BCeD- 
CTBHe pasiH4uHa B (POKYCHEIX paCCTOAHMAX, OOYCOBEHHOTO pa3vIH4HeM 
B YIvIOBbIX PaCCTOAHHAX 3 MCTEOPOB OT IeHTPa MIaCTHHKH. ITO pa3siH4He 
yYUMTHIBAeTCA 10 Popmyue 


Cos so, 
Cos 
2. Tlo mente xpouHorpada onpexeanetTca yram0Bad CKOPOCTb BpalleHua 


UCKa W, WU HAXOMATCA JIHHEHHBIE CKOPOCTH NepeABHKeHHA u3s0OpaxKeHHi 
MCKYCCTBEHHEIX MeTEOPOB NO oTocsoW, HCHOIb3ya PopmMy.ly 


v= Va 


° 


v=, f—, rae 


f—oxycuoe paccTosHve O6beKTHBA Ha paCCTOAHHH p KaMepbI OT ycTa- 
- HOBKY, | | | 
r—paccTOAHHe OTBEPCTHA OT OCH BpalleHHA AHCKa. 
3. Jia dmotometpuu BHiGupaeTca cle HCKYCCTBEHHOTO MeTeOpa, JH- 
HeHHaA CKOPOCTb NepesBYXKeHHA U306paxKeHHA KOTOPOrO NO oToc010 


OlmKe BCerO NOAXOAMT K JIMHCHHOM CKOPOCTH nepeABHxXKeHHA M300PaxKe- 
HHA HCTMHHOTO MeTeopa. | | 


i) 
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4, PoroMerpupyetca cieq uCTMHHOTO MeTeopa, a 3aTeM BbIOPaHHblii 
yuacTOK CJiea HCKYCCTBeHHOrO MeTeOopa. . 

| 0. Ilo caeazy WcKyccTBeHHOrO meTeopa CTPOHTCA XApaKkTepucTHYecKaA 
KPHBad, B KOTOPylO BXOAAT C OTCHeTaMH MUKPOdoTOMETpa OT Ce Aa HCTHR- 
HOrO MeTeOpa WH HaXOAAT eFO BBE30HyIO BeAMYHHY, HE MCMpaBaeHHyi0 3a 
Pa3IM4He JMHEHHBIX CKOPOCTeli NepeABUKeHUA U306paxeHUl 10 (poToc.i01n. 
: 6. Ha ocHospe 3aKOHa B3aHMO3AMeCTHMOCTH BHOCHTCA MOmpaBka 3a 
‘Pa3sM4He AMHEHHEIX CKOpOcTel NepeABHKeHUA U306paxeHuit m0 POTOC.1010 
no dopmysie 


Am,=+2.5 Ig = re 


U, HU, CKOPOCTH NepeABHXKeHHA H300PaxXeHHl UCKYCCTBEHHOFO H eCTeCT- 
BeEHHOrO METeOPOB. | 
7. BHOCHTCH TOMpaBKa 3a OWHOKY TOA ecTeCcTBeHHOrO MeTeopa 
(Ta61. 3), nompaBKa BEUNTaeTCaA. | 
_ . 8. Iipupenenve K 3eHuTy 6lecKa MeTeOopa.mpon3sBOmuTCA TO (opmyuie 


AM, =0.28 (1—M, ), rae 


M, — BO3qyWHad Macca, COOTBETCTBYIOUIaA 3CHHTHOMY paccTosHHIo 
Z yuacTKa Ciena MeTeopa. | 

KoaduunexT mpospaynoctu atmocdeps papen 0.76 [15]. 

9. Ilo rpapuxy puc. 10 naxogutca nompaBKa 3a BAMAHHe coua. | 
10. Bce nonpasxu (6, 7, 8, 9) MpuOaBAloTcA K 3Bé3NHOH BeAHYHHe 
MeTeOpa, HaHJCHHOH U3 XapaKkTepHCTHYeCKOM KPMBO!. | 

11, [laa Mereopos c w3BeCTHEIMH BHCOTamH 7 npuBenenua 6necKka m 
K 100 KM mpousBog_uTcA no dopmyue _ 


x, 


M=m—§5 Ig coe +10, rye 


M-—a6OcomoTHad 3Bé3nHad BesM4uHa MeTeopa. PesyabraTet onpeleweHua 
OmeCKa MeTCOPOB HOBLIM cnOco60M OyAYyT NpHBeAeHBI B CeZyIoOWeM ma- 


-parpade. | : 


§ 3. ConocTaBieHue pe3yibTaTOB, NOJyueHHbIX MeTOaMH NpHBaAsKH 
Cl€ZOB Me€TCOPOB K CYTOUHbIM CeqamM 3Bé3 HK CHeqam 
: HCKYCCTBCHHbIX MeTEOPOB. : 


B npezbiqynlem maparpade MbI u3i0%xMAM OOMlyIO cxXemy NPHBA3KH 
C€OB METEOPOB K Cle qaM HCKYCCTBEHHBIX MeTeOpoB. OGpabotKa ce ZOB 
‘MeTEOPOB TQ 3TOH CX€MC 3Ha4HTeJIbHO MpOUle, eM CXEM@ NPUBA3KH 
CJI€HOB METCOPOB K CYTOUHBIM CileqaM 3Bé3f, H3102%xKeHHaA B § 2 ra. 1. 
B o6miem Ha OOpaooTKy | caema MeTeopa nO 93TOH HOBO CcxeMe yXOAHT 
IIPHOAW3HTeEBHO B 2 pa3a MCHbIIC BPeCMCHH, 4eM Ha OOpaboTKy OAHOrO 
MeTeOpa MO CHOCcOOy NpHBA3KH ero Ceqa K CYTOUHBIM clezamM 3Bé3q. Tem 
HE MCHC, MPOCTOTA WIK NMpOAOJKUTeMbHOCTh OOpa6oTKH He MOryT Cyly- 
X%KUTb OOOCHOBAHHEM TOTO MM uHOrO cnoco6a. Han6oupuraa TOUHOCTD 
OTOMETPH4ECKOTO PesybTaTa AOKHA ABHTbCA OCHOBHBIM KPUTepHeM AIA 
OWCHKH METOLHKH Cotorpaduyeckol dboToMeTpHu MeTeOpo,. 

OHHM H3 BO3MOX%KHBIX CHOCOOOB MpOBepKH paCCMaTPHBaeMBIX HaMH 
METONOB (OTOMETPHH METEOPOB ABACTCA COMOCTaBACHHe, a3aTeM aHaH3 
pe3ybTaTOB OOpa6OTKH OAHUX H TeX 2Ke CEQOB METEOPOB STHMH MeTOJaMH. 

Jia pelieHuaA STO 3aa4M B HAaleM pactiopaxXeHHH HMeANCb BOCEMb 
CHHMKOB ME€TECOPOB, Pe3yJbTaTHE OGPaOOTKH KOTOPbIX MO CXEMe, H3102%KEH- 
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Hol B NpesblaAyulem maparpade, T. ©. HOBbIM CcmocoboM oTOMeTPHK, CONO-. 
CTABIeCHLI C pe3sybTataMu o6padoTKH mo MeTony H. H. CpituncKol, u3- 
NOMKeCHHOMY B § 2, ra. 1 (6e3 BHECEHHA MOMPaBKH 3a HEBHITIOHEHHE 3aKOHA 
B3aHMO3AMECCTHMOCTH, OMpeNeeHHe KOTOPOH BXOANT B 3aRayy HaCTOALTeTO 
naparpada). . | : _ 

Ha pwc. 11 npencTtaBieH NO3HTMBHBIH OTMeYaTOK OHOTO M3 HeraTH- 
BOB cO cCjlemom MmetTeopa (Ne 38) Hu CleRaMH HCKYCCTBEHHHIX ME€TCOPOB, 
BevaTaHHbIX Ha WiéHKe arperata ,A“, 





Puce. Ll 


Ha pucyHKax 12 u 13 npuBonzaTca doToMeTpHyuecKkHe KPHBbIe MeTeO- 
pOB, Ce€QbI KOTOPLIX OOpaboTaHH] yKa3aHHbIMH ABYMA MeTOaMu. 

POTOMETPHYECKHE KPHBHIC, MOJYUCHHHIe MPUBASKOH CJIEMOB. MCTEOPOB 
K CYTOUHBIM Ceq4M 3Bé30, O6O3HAYeCHbI puMcKOH uNdpon I, a K caenam 
UCKYCCTBEHHHIX MeTeOPOB Wumpok:il,-BuzuM, TO pacxOKMeHHEe B Pe3yYVJIb- 
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TaTaX (OTOMeTpHyeCKOli OOpa6oTKH OJHHX H TeX Ke CIEQOB MeTeOPOB 
- HBYMA MeTOJaMH: KOvIeOvleTcaA OT 0.3 go 2.5 3B. Bea., NpHuéM, MeTO. 
MPWBASKH K CYTOUHBIM C/I€2aM METEOPOB WaeT CHCTEMATHYCCKH 3aBbIMeH- 
HbI€ P€3yJIbTATHl B ONMpPeAeICHHH Oecka MO CpaBHeHHWO C MeTOHOM TIpu- 
BA3KH K CJI€HaM UCKYCCTBEHHBIX MCTEOPOB. 


ad 


bya 


LE re LL SH ie oe Pee a Sh Oe 


‘4 ve tr ry 








Puc. 12 


TIpH conoctaBieHHu pe3yJIbTaTOB, MOyyaeMBIX paCCMaTPHBaeMbIMH 
ABYMA Me€TOMaMH, Oe3pa3IH4HO, OyMeM AM Mbl H3MCPATb UHTCHCHBHOCTD | 
MeTeOpa HEH3BECTHOTO HaM OvecKka HM OOpabaTHIBaTb ero ABYMA CnocobamH, 
HM KC, Ha OCHCBE PaBeCHCTBA HHTCHCHBHOCTeH CIEOB ABYX PoTomerTpunue- 
CKHX IIK@/I, COMOCTABJIATh HSBECTHBIE HAM KOJINYeCTBA OCBeLLeHHA. Orciola 
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clelyeT, UTO JIA MpOBePKH MNOYYeCHHIX HAMH Pe3ybTATOB COMOCTAB- 
JIQ@HHA JBYX METOAOB JOCTATOUHO K .KaTaJIOXKHBIM BeJIH4YHHaM 3B632 BHECTH 
HeOOXOHMbIe NOMpaBKH HW B TOM UnCTe NONPaBKY 3a pa3sH4He B CKOPO- 
CTAX NEPCABHKCHHA H30OPaxKeHHH SKBATOPHAAbHHX 3BE3 HW HCKYCCTBEHHOFO 
MeTeOpa MO OTOCIOIO; CpaBHHTb NO/MYYeHHHIH TaKHM O6pa30M pe3y/IbTaT 
C pe3y1bTaTOM OOPaOOTKH 3THX 2%xKe CEAOB 3BE32 NYTEM NPHBA3KH K CeLy: 
UCKYCCTBEHHOFO MeTeOpa, CUHTAad MPH STOM, YTO CKOPOCTH NepeABHKeHHA 
M300paxeHHH 3Bé3 H UCKYCCTBCHHEIX paaren NO (doTocio10 paBHH 
MexKy CO6oH. 

Mop HCnO.1b30BaH MaTepHa, nomy uenHbrt B nepHoy potorpapuposa- 
HHA MeTeopoB moToKa ITlepcenA (CTaHZapTh! OM BewaTaHb! WO Hauyavla 
9KCNO3HUMH). Ha HeraTHBax BHIOMpaHCh OT OAHOFO AO THEX CIE AOB 3BE3L, 
X@PaKTep H306paxKeHHA KOTOPHIX ObII MO BO3MO2%KHOCTH OHHAKOBbIM CO 
Cl@aAMH HCKYCCTBEHHBIX MeTeOpoB. B OCHOBHOM STO ObMIH CleAbI B WeHTpe 
moun. MckKOMOe paCXOKeHHe Pe3y/IbTATOB, AOCTABJIACMBIX JBYMA MeTO- 
aMu MpeAcTaBAeTcA TAaKHM PAOM Wudp (BAMAHHe CboHa HeGa yUTeHO): 
2.16, 1.80, 2.03, 2.12, 2.19, 2.59, 3.28, 2.07, 2.14, 1.85, 1.79, 1.62, 1.77, 
2.98, 1.98, 1.17, 1.70, 1.87, 0.92; 1.92, 1.54, 1.39, 1.62, 1.48, 1.86. 

Buaum, 4UTO BHOBb MOMpaBKa 3a OTKJIOHEHHE OT B3aHMO3AMECTHMOCTH 
B UIMPOKHX Mpewenax KOMeOMeETCA OKONO ABYX 3BE3QHHIX BeIMYHH. Cpel- 
HAA BeJIMYHHA NOMpaBKH, C yYCTOM MpebAYUAX Pe3syAbTaTOB (scero 33 
3HANCHHA), OKABATIACb paBHOH 1.8+0.7 3B. Bew. 

HekOTOpHe MpHYHHbI, OOyClaBIHBaIOlUMe HEMOCTOAHCTBO NMOMNPaBKH 3a 
OTKJIOHCHHE OT 3€KOHA B342HMO34MECTHMOCTH TPH MPHBA3Ke CAeMOB MeTeO- 
pOB K CYTOYHBIM cenaM 3Bé32, OyAYT. REIACHCHBI HECKOJIbKO TO3%Ke. 


§ 4. pesyaerale Sica ae o6pa6oTkH CieZOB METEOPOB 
Sanh Ha HeraTHpe.. 


‘Tipuzeném pesy brated ‘porometpuyeckot. Soto cheaos. MeTeOpoB 
Ha HeraTuBe B BUge FpaduKos.. Uacth POTOMeTPHYECKUX KPHBBIX yXKe 
npupemeHa HaMM Ha PHC. 12 nu 13 npeybimymero maparpada, roe Aaa 
TaAbHeHWIMX ACCC LOBaHHH CAeAyeT MOMb3OBaTbCA POTOMETPHYECKHMH KpH- 
BLIMH NOX pHMcKOH wndpon Il, Tak Kak OHH NOAyYeHb! Gonee TOUHEIM 
MeETOJOM IIPHBA3KH C€OB METEOPOB K CyIeaM HCKYCCTBCHHBIX MCTCOPOB. 

Ha puc. 14, 14a, 15, 15a, 16, 16a, npuBegeHH cdboToMeTpuyeckue KpH- 
BHI, o6patorT wun CrOCOGOM, H310%KCHHEIM B naparpade 2 ra. I. Kpuspre 
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M3MeHeHHA OecKa .MeTeopoB. noToKa TlepceHa mpeAcTaBAeCHbI HAM. OT- 
Hejibuo. Ha pic. 14, -14a,. rae mo OcH.. .a6CHMCC OT/IO2XKeHLI BLICOTHI MeTeO- 
POB, a.110 OCH OPHHaT MX AO6COJIOTHBIC 3BE30HbIe BeIMIMHbI, IpHyém, 
BO. W30@2KaHHE HajlO2KeCHHA OAHHX TpadUuKOB Ha APYIHe, WKAAbI 3BE3RHHIX 
BeMUHH OTHOCHTEIbHO CMELUeHE. Boobure ropopa, HaMeuaeTca pasqemenne 
6ecka MeTeOpOB.sTOrO NOTOKa Ha TpH rpynnB. K mneppoh rpynme MOxKHO 
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OTHECTH BCe METeEOPH, G1ECK KOTOPHIX -M3MCHHeTCA OT—2 NO—4,0 3Bé3Z- 
Se a HCY 2 BB Capen Pad BCU, OB tOpon. py ine 
MO2KHO~ oTHeCTH- MeTeopEY NoNe 9,10, 11, 13, -Omeck KOTOpHIX: MeH#eTCHA 
oT 1,5: 2O—2,5° 3B? Bel, HU, HAKOHeL;. K TpeTbeH :-rpynme OTHeCcéM MeTeO- 
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pu:.NeNe 4,7, 12 ¢ usMeHenuvem G6necka oT 0.5 20—1.0: 3B. Bea. OnNaKO, 
TaKOe J@ACHHe HOCHT YCJIOBHBIMT xapakTep WM HYKHO JYyM€aTb, 4TO C HaKON- 
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@HWeM MAaTepHaa 9Ta YCOBHad TpaHula MmocremewHo cotpetca. He ce- 
yet MpWaapaTh Take OcoO0e 3Ha4UcHHe TOMY akTy, 4TO BEICOTH! M0-- 


‘ « 
ae ee ee ee ne renee 


. wll 105 ° 100 95 £0 ane 
Puc. 15a 





ABJICHHA MeTeOpoB MoTOKa TlepceuA pa3M4Hbl, H TAM, rae HMeeTCA NO- 
racaHue OAHOTO MeTeOpa UMeeT MEeCTO BOBropaHHe Apyroro. lero B TOM, 
4TO JIA HEKOTOPHIX MeTECOPOB HEAOCTATOYHO TOUHO ONPeAeeHbI BLICOTHT; 
B OO/bIIMHCTBE %Ke CyY4YaeB BBICOTH! BO3TOPaHHA MeKAaT B Mpewemax 
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110—105 km. Ha puc. 15, 15a mpuBeneHb! KpHBbIe U3MCHCHHA AGCOMIOTHEIX 
3BE3HbIX BeJIM4YMH METECOPOB, HE OTOKAECTBIGHHHIe C NMOTOKaMH. Cuvier 
MeTeopa Ne 15 ouveHb caa6, POTOMeETPHPOBaTb ero G65IIO NOTH HEBO3- 
MOXKHO, NOSTOMY, BEPOATHO, H MOMyyueHa TaKaA AHOMAJIbHaA KpuBag GvlecKa 
(H3MepeHHA AJA ONPeAeeHHA €FO BEICOT NPOBOAMANCh C synol). Breck me- 
TEOPOB, AJId KOTOPHX BBICOTH! HCOLIIH H3BECTHBI, WIM UX ONpenerenue 
BHISHIBA/IO COMHEHHE MpPeACTaBeHb! B Bue rpaduKoB ua puc. 16, 16a. 


mM 





A Vy 
6 3 s 6 3 0 Erm 
Puc. 16a 


M3 pacCMOTpeHHA PHCyHKOB ClenyeT, YTO KaKaA-H60 APKO BEIpaxKeH- 
HaH 3AKOHOMECPHOCTh H3MeCHEHHA OECKAa MEeTEOPOB OTCYTCTBYeT, KPHBEIe 
MMCIOT CaMBIC Pa3sHOOOpasHble (POPMHT, BCIbILKH METCOPOB B OOVIbILMHCTBE 
CAy4aeB HaOJOZaIOTCA B KOHIG MYTH. 


§ 5. OGumme KpuTHYeCKHe 3aMe4uaHHA O MeTOAe NPHBASKH Ce20B 
METEOPOB K CYTOYHbIM H TOYeYHDIM CweaaM 3Bé3a Ha HeraTuBe. 


| ONHWeM OOUIHe HELOCTATKH MeTOa IPHBASKH Cle€ZOB METCOPOB K Cy- 
TOYHBIM CC€aM 3Bé32 Ha HeEraTHBe. | ' 

Hamm o6ulve 3aMeyaHHA 3aKsoUaIOTCA B CemyIolweM. Ouenb MHOrO 
‘BD€MCHH OTHHMA@ECT TIPOUeCC OTORKACCTBCHHH CYTOUHBIX CeOB 3BEé30 CO 
3B631aMH HeOa MW BBINMChIBAHHe HX BeAMUMH, KOOPAUHAT VW CICKTPaJIbHEIX 
KlaCCOB M3 KaTaJOroB. IIpH 3TOM BHEINaAalOoT U3 OO6pa6OTKH CJIeAB 3Be3 2, 
OOpa3s0BaHHbie ABOHHEIMH H MePeCMeCHHHIMH 3Be32aMH, HMCIOULMMU OTMHA- 
KOBBIC HIM OJIM3KHe CKAOHCHHA, BCEACTBHe HaOKeHHA HX CYTOUHBIX 
CACOB, CYTOUHEIC Cb ABHO OTJIHUHBIC NO XapakTepy H306paxeHHA OT 
cmeqa MeTeopa, HOO B OOMbUIMHCTBE C/ly4aeB HanpaBJeHHe C/Ie NOB HE COB- 
najaeT. Tlostomy He peAKO JIA NOCTpOeHHA XapaKTePHCTHYeCKON KPHBOIi 
ABHO HEXBATaeT C/€AOB 3BE630 HYKHOM HHTCHCHBHOCTH, a MOTOMY He BCersa 
(boTOMeTpupyeTCH Bech cae MeTeOpa H OCOGeHHO BCHHWIKH. He ncKviio- 
HCHbI TAKKE OWHOKM NPM OTOXKACCTB.ICHHH 3Bé3,1. 
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M3MCHeEHHE B- YCIOBHAX TIPOABJeHHA pa3sIHYHO CKAa3bIBaeTCA Ha cule- 
‘Max 38630 uM Meteopos. IIpH yBenHyeHHH NpOAOM2#KHTeABHOCTH NpOABe- 
HHA YYBCTBUTEbHOCTh MOTOCMOA K H300paxKeHHAM Me€TEOPOB Pe3KO BO3- 
pacTaeT, B TO BpeMA Kak K H300paxKeHHAM 3B63 OHA OCTaéTCH MOUTH 
HEH3MeHHOH [2]. DTO 3HaYHT, 4TO HYXKeCH CTPOrHH KOHTPOMb ycloBHit 
NPOABACHHA JIA TOTO, YTOOK! OAHAKAL ONPeAee6HHAA NOMpPaBKa 3a HEBBI- 
MOJIHCHHE 3aKOHA B3A€HMO3AMECCTHMOCTH IPH MpHBA3Ke -CleOB METEOPOB 
K CYTOWHBIM Cle aM 3Bé32 OCTaBaacCb HeEH3MeHHOH. BcweaACTBue BJIMAHHA 
(poHa HeOa 3Ta NONPAaBKa. CyWLeECTBeEHHO H3MeHAeTCA. bIpH BEIUHTAHHH (ona 
He6a HHTCHCHBHOCTb CYTOYHBIX CeZOB 38632 Ha (OHOM YMeHbIUAaeTCA B TO 
BPCMA, KaK HHTCHCHBHOCTb CJI€OB Me€TEOPOB (B 3aBUCHMOCTH OT IIpOsOu- 
XK ATeJIbHOCTH JeHCTBHA Gouna ‘He6a AO U NOCIe MOMeHTAa OOpa3z0BaHHA 
CKPBITOTO H300paxKeHHA Cena) MOKeT KAK YBeAHYHBATbCA TaK HW YM@Hb- 
1uaTpca. Kpome Toro, cama mompaBKa, Kak B cayuae elictBud dona Heba, 
TaK UH 6€3 HeTO 3aBHCHT. OT YPOBHA NOYEPHEHHA HAM MHTCHCHBHOCTH Cena. 

Kak caenyet u3 pa6otn A. I]. Kapryxaucxoro u II. B. Meiixanpa [26], 
YYBCTBHTCJIDHOCTh (OTOCOA 34BUCHT OT TeMNepaTypbl. B peawbHbIX yCu0- 
BHAX MOTOrpaPupoBaHHA MeTeOPOB, NpH yBeHYeHHH TeMMepaTyPHl, 4yB- 
CTBHTCJIbHOCTb QOTOCIOA K MeTeOpy BO3pacTaeT, 4a K 3Bé30aM yOpIBaeT. 
OTO 3HaY4HT, YTO C yYBEMYeCHHeM TeMMepaTypbl, Mp KOTOPOH 3KCMOHH- 
pyeTca cCAOH, NOMmpaBKa 3a OTKJIOHEHHE OT 34KOHA B34HMO3AMCCTHMOCTH 
(IDPH IIpHBA3SKe CAEAOB METEOPOB K CYTOUYHEIM Cle aM 3Bé3 YBeJIM4UBaeTCA. 
@PakTOPhl, BAMAIOWMe Ha MOYepHeHHe MoTocoK’ (yCcIOBHA MpoABMeHHA, 
TemnepatTypa, 3aCBeTKa HE6OM UT. JZ.), 10 pa3HOMY CKa3bIBalOTCA Ha CKPHI- 
TIX H300PpaxKeHHAX C/CNOB 3B63 HY METCOPOB; 3€KOHOMePHOCTH, UX Obpa- 
3OBAHHA pa3/IHUHbl. 

Pa3Muve B BbIepKKAX ABACTCA MPHHIUMMHAJIbHBIM HEJLOCTATKOM Me- 
TOJa MPHBASKH CJ€OB MeTeCOPOB K CYTOUHBIM caedaM 3Bé3n, HOO, HAapAy 
C H3Y4eHHeM CBOHCTB (OTOCOA MPH BbINeEpxKKe, C KOTOPOH o6pasyloTcs 
CJI@Nb] MeTeEOPOB, HYKHO H3y4aTb Take eFO CBOHCTBA NpH BHIepxKKe, 
‘'C KOTOPOH NOMy4aIOTCA CIETH 3Bé30, MpHuéM MeHCTBHUE HEKCMATebHEIX, 
HO peabHO CYULECTBYIOWIMX (aKkTOpOB, BAMAIOUIHX HA WMHTCHCHBHOCTb 
C1€0B 3Bé30 H MeTeCOPOB, YHUTHIBaeTCA, a HE UCKOUaeTCA. ITO 3HadH- 
TEJIbHO OCJOKHACT METOMMKY OOPaAOOTKH CeEROB METEOPOB U MIpakTHUeCKH 
TOUHBIH yuéT sTux cbakTOpOB HeBo3sMOxKeH. MetronuKa coTrorpaduyeckoii 
MOTOMETPHH JOMKHA PaspaOaTHIBATLCA B HalMpaBJeHHH UCKJIOUCHHA BVIMA- 
HHUA HEHKeMATEbBHBIX (aKTOPOB, a HE WX yuéTa. 

Cno0co6 NpHBA3KH CIEOB MeTEOPOB K CYTOUHDIM CIeNaM 3Bé3N, mped- 
MomaraeT HaM4HE YCTAHOBKH, KOTOPad OHI NO3BOINJIAa YUeCCTh peadbHO Cy- 
ILECTBYIOUIMe OTKIOHECHHA OT 3€KOHA B3aHMO3aMeCTMMOCTH. ECM y4uecTh, 
4UTO 9Ta NONpPaBKa ABAAeTCA PYHKUHeH CTOMBKUX %Ke MEPCMeHHBIX, 4TO HU 
nowepHeHHe (OTOCION, TO e& HYKHO OYAeT ONPeAeAATS Kaw AHH pas AAA 
Kax oro MeTeopa. OTcioga cienwyeT, TO Mpolle cpa3sy AeaaTb MPHBA3KH 
CIETOB METCOPOB K CjleqaM HCKYCCTBEHHEIX MECTEOPOB. 

BplliecKa3aHHble KPHTHYeCKHe 3aMeuaHHA B elle OobuUlel cTeneHH 
IIPH/IO2KHMBI H K CNOCOOY MPHBASKH CJIEOB METEOPOB K TOYCYHEIM H30- 
OpaxkeHHAM 3Bé34 Ha HeraTuBe [5, 6|. Stror cmoco6 He BbILepxXUBAeT 
KPHTHKH elle H NOTOMY, 4YTO MPOH3BOAKTCA MOTOMeTPH4eCKAaA NPHBASKA 
ABYKYWUXCA OObEKTOB (MeTeEOP) K HENOABYXKHBIM (3Bé3bI). [louepHeHue 
B IeHTpe H300paxeHHA NMpPeMeCAbHOH 3Be3 Ab! [| MCHACTCH, B 3€BHCHMOCTH 
OT H€H3BCCTHOTO HaM paciipeesleHHA CBETOBOL SHEPrHH B abeppallHOHHOM 
MATHe paccedHuA, (OpMa KOTOPOTO CyIIeCTBeEHHO MeHAeTCA OT LWeHTpa 
OA OObEKTHBA K KpaAM, TaK 4TO BOOOLIe CTAHOBHTCH HEACHLIM, 4UTO KE 
MbI B J@HCTBUT@bHOCTH CPOTOMeTPHYECKH CpaBHHBaeM. 
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7 rJIABA IV. 
OLWUMBKH ®OTOFPA®HYECKON SOTOMETPHK METEOPOB 


OnpenewenHe OUMOKH KOHEYHOrO pesyJIbTaTa COTOMeTPHYeCKONH 06- 
pa6oTKH CeROB MeTeOpoB Ha HeraTHBe’ ABAAeTCA HavOo/ee BaxKHEIM, 
TPYAHbIM UM MeHee BCerO paspaOoTaHHbIM BOMPOCOM. OCHOBHaA TPyAHOCTb 
COCTOHT B TOM, 4TO ONpeeIAeMBIM ‘OeCK MeTeOpa, KaK ObIIO BLIACHEHO 
HAMM paHee, ABIAeTCA PYHKUHCH MHOFOUMCACHHHIX, HE 3aBUCALIMX Apyr OT 
mpyra MU K TOMY K€ HENOCTOAHHBIX PakTOpOB. OWMOKa,KOHEYHOLO Pe3yVIb- 
Tata OyMeT 3aBHCeTb OT KayecTBa HCNOAb3SyeMOrO MeTOZa MOTOMeTPHH 
MeTeOPOB OT TOTO, HaCKOJIbKO TNOAHO HW KaK YUHTHIBAIOTCA JeEHCTBYyIOWNe 
(paKTOPHI. | 3 . 

B «mutepatype [4, 8] umerotca yka3aHHA Ha HEKOTOPHIe HMCTOUHHKH 


OWM6OK, HO B 6ObIIMHCTBE Cy4aeB OTCYTCTBYe€T HX peabHOe oMpe- 
Je eHHe. | | 


§ 1. Ouwn6Ku cotrorpaduyeckoro nmpowecca. 


VMispectuo, uTO KpHCTaIbl ramousHorO cepeOpa B’POTOIMYbCHH pa3- 
JIMYHBI 110 (OpMe, pa3MepaM, BCTpeyaIOTCA B BUAE KOMKOB ¥W pacipede- 
ACHBI HepaBHOMepHO. Ilpu npoxABAeHHH M300PaxXKeHHA OHM MpeBpalslaloTca 
B KIyY60K cepe6pAHHbIx HHTeH (3epHa) [27], pasMepPbI KOTOPHIX MpeBOCXO- 
WAT HCXOJHbIC KPHCTAJIbI; MPOHCXOHT NPOABAeHHe YaCTH COCeTHUX KpH- 
CTaI0B, He nomsBeprumxca nelictBuio cBeTa. I[poaBieHHoe H300paxeHHe 
npemcrapaseT coOol Kpaline HEOAHOPOAHYHW Cpey, MMOTHOCTh NOYUEPHEHHA © 
KOTOPOH M@HHETCH OT TOUKH K TOUKe, YTO BHOCHT HeEKOTOPy!0 C/lyuaHHylo 
OlHOKy B KOHENHEIH dboTomeTpuyeckui pe3sybTar. []laoTHOcTH NOUepHeHHA 
naéHoK onbita padotn [18] oxBaTbiBaloT NAOTHOCTH NMOYePpHeHHA coua 
CHHMMKOB MeTeOpoB. Cue QOBaTeJIbHO MOXKHO CUHTATb, YTO OWMOKA, C KOTO- 
po ompemennetca chou HeG6a, OKOVIO 4°/). , 

IIpH mpomepax Ha MMKpodoTomerTpe ciexOB MeTeOpoB oH NeOA 
BhIUHTAJICA, MOSTOMY OWHOKA OnpeseJICHHA HHTCHCHBHOCTH cwleyqa MeTeopa 


6yneT He MeHbUIe 4eM a. STY OWHOKY MOXKHO BEIPASHTb B 3BE3NHBIX 


BeJIM4HHAX MO XapaKTepHCTHYeCKOH KpPHBOH MeTeopa. Ourm6Ka dotorpa- 
(puuecKoro mpolecca onpexeaseT cayyaiube ,3yOun" MoTOMeTpHyeCcKOn 
KPHBOH MeTeOPa, ABMBIUHeECA pe3yJIbTATOM HCOMHOPOAHOCTH ,,HCKJIIOUEH- 
HOrO (oua* Hea. . 

B ra61uue 4 MpHBeeCHbI 3HaYeHHA OWHOOK ONpenweieHuaA OvrecKa 
(POTOMETPHPOBaBlUHXCA HaMH MeTeopoB (1, 2), NOMyYeHHBIe MO Ha4yadb- 


HOoMy A, HW KOHeuHOMy A, y4aCTKaM XapaKTePpHCTHYeCKOM KPHBOH, MCNQJ/Ib- 
30BAHHHIX JIA (POTOMETPHH METeEOPOB. 
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T abauya 4. 

No Mer. | Dts 4 | 5 | 6 7{/ 8} 9 | 10 f 4 
yt 0.48 | 0.30 | 0.22! 0.18 |. 0.58} 0.06 | 0.14] 0121 0.10] 0.10 | 0.40 
Ant (| 0.36 | 0.28] 0.12] 0.10} 020] 0.04} 0.08} 0.12] 010! 0.06 | 0.40 
No mer. 12 13 14 15 16 | 7 | 18 | 19 20 | 21 22 
eee 0.20 | 0.32 | 0.04| 0.16 | 0.12 | 012] 026] 0.18] 038 | 0.30] 0.14 
Aut 0.14 | 0.24] 0.01 | 0.08 | 0.03 | 0.02 | 0.10 | 0.10] 0.16 | 0.14} 0.02 
never | 2a | 2 25 | 2 a | 2 | | a0 | a | 2 33 
ee 0.18 | 0.14 0.10 | 0.26 | 0.15 | 0.20} 0.04 | 0.28 | 0.10 | 0.30 
ee 0.08 | 0.10 | 0.08 | 0.05 | 0.10} 0.08 | 0.10] 0.01 | 0.12 | 0.05 | 0.10 
Ne Mer | 34 35 36 37 38 39 40 4] 42 43 
eee 0.46 | 0.42 | 0.08 is | 0.06 | 010 | 0.10 | 024] 0.26 | 0.16 
Ag 0.22 | 0.10 | 0.02 | 0.12 | 004 | 0.04 | 0.04 | 0.051 0.12] 0.12 


Bugum, ¥TO Au > Ax. ITO OOSACHHETCA OOMbUIHM HAKJIOHOM Ha4UaJb - 
HOrO, y¥acTKa XapaKTepHCTH4eCKOH KPHBOH MO CpaBHeHHIO C y4aCTKOM 
COOTBETCTBYIONIMM HavHOOJbIueH HHTCHCHBHOCTU Cena MeTeopa. 


§ 2. BosmoxkHble pasM4HA MeXKAY y4uTbIBAeMOH MH MCTHHHOM 
OwMOKOH now. 


Hamu yxKa3prBpaiocb [16], uTo omu6Ka NOWA 3aBMCHT OT yrvla MexKLY 
CeMOM MeTeOpa HW PaAHyCOM, NPOBeAGHHBIM OT WeHTpa ONTHYECKOLO NOMA 
K H3Me€PHeEMOMy y4acTKy Ciena. Takada 3aBMCHMOCTh OOycaOBeHa TeM, 
uTO H300paxKeHHe TOUKH Ha HEPaTHBe MpeACTAaBIAeTCA pasHoo6 pasHEIMu 
aOeppallHOHHbIMH (PHrypaMu HelpaBHbHOoh dopmp [2]. BcweactBue 3Toro 
HE MCKJIOYCHA BO3MOXKHOCT 3aBHCMMOCTH OIIMOKH MOA OT HHTCHCHBHO- 
CTH clema MeTeopa UH ero MOKYCHPOBKH. 

BpIOOp CYTOUHBIX Ce€XOB 3Bé34 Ha TAKOM Ke pPacCTOAHHH OT ONTHYe- 
CKOrO UWeHTpa, 4YTO H H3806paxeHHe MerTeopa [4] He uCcKIONaeT OWMMOKH 
TIO, MOTOMY 4TO HanpaBeHHe HX ABHXKCHHA MOKET OITh HE CHMMe- 
TPH4HO OTHOCHTEJIBHO ‘WeHTpa. [IpomyckaHne xe BCero cyTOUHOrO cena 
3Be3ibt |9| Takoxke HE HCKO4UaeT OWMOKy. 

Pa3iuuve B‘OWMOKAaX. NOMA OOHAPY#XUBAeTCA NpU mpomepax CE OB 
HCKYCCTBCHHHIX ME€TCOPOB, BIMCUaTAaHHbIX Ha HeEraTHB NO AHarOHaJIM Kapa 
KaMepbl, KaK MOKa3aHO Ha pxc. 17. IlpomMepswucb TpeTbU CIE MeXKAY - 
nepBOH H BTOPOH BCMBIILIKAaMH OT Hauawa. XapakTepHCTH YeCKHe KPHBbIe 
npeAcTaBAeHbl Ha pwc. 18. OHM HMeIOT Pa3/IHUHbIil HAKAOH HM MEHAIOT CBOIO 
(bopMy. 

Ha puc. 19 npegcraBaeHbl OWM6OKH NOJIA OTHOCHTEJIBHO NepBOro CTAaH - 
hapta, (undpa 1), smeyaTaHHoro B WeHTpe Nowa; oTCUeT MUKPOdOTOMeTpA 
n—nNy =30. [lompaBKH 3aBHCAT HE TOMbKO OT paCCTOAHHA, HO HM OT MeCTA 
pacnoOOx#xKXeHHA MeTeOPpa Ha HeraTHBe MH erO OPHeHTHpOBKH. B paccMoTpeu- 
HOM cJly4ae ,pa3s6poc“ owmO6KH moma AZocTuraeT 0.2—0.3 38. Ben. Hait- 
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KaK JI@HUT B Mpesemax sToro pas6poca. | DES, of 
- Hy#Ho -HMeTb B BAY, YTO H3y4eHHe OIMHOKH nosis 116] i pOBOIH- 
NOCb NO CieAy NPOXOANMLEMy Yepe3 WeHTP BAO OOMbIUOli CrOPOHLI Kapa, : 


{ 
mewHad panee oum6Ka noaa [16] coorsercrsyer | TeHCTBUTCABHOCTH, Tak | 
a He TO AuaroHadH. | , aa 





- Fy rete YY . etoe ly 


“A 
; bw . “ee ; ‘ ie ae a s 4 ha ie ; . rot , : ' . ; 
| “M3 BHIIMeH3102%KeHHOrO CuenyeT, Uro HanOonbiliee pacxoxw TeHHe MexKLy 
yuTéHHoit [16] H MCTHHHOH OWHOKAMH MONA-COCTABIACT oKo10 +0.2 3B. ‘Beu. ; 


. 
-¢ : : 


ieaxt oe a “8 
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- § 3. Own6kun, oOycrOBeHHbIe pa3zmMuneM B cpOKyCHpOoBKax 
| H300pameHHh. ss. 


POTOCHHMKH MeTeopoB Ha CAO yacTo mouyuaiotca He B doKyce. STO 
OObACHACTCA KAK TPYHHOCTbIO MOKYCHPOBKH CBeTOCHABHbIX O6bEKTMBOB 
[28], Tak HM PANOM Apyrux MpM4HH: MepeKOcoM KacceTH B KAMepe, KOpoo- 
A@HHeM MJIGHKH B KacceTe HT. A. Mobi .nocTaBHin cBoeli 3ama4eH BBIAC- 
HHTb BO3MOKHbIE POTOMETPHYeCKHe OWNOKH, OG6YCAOBICHHHe pasiM4uHem 
B POKYCHPOBKe Cena MeTeOPa H LIKabI CpaBHeHHA. 


Re 





- Puc. 18 :; ~~ . 


TlyTrem nepeaABuwoKeHHA TIGHKH B KaCceTe, B WeHTpe ONTHYeCKOrO NOMA 
OObEKTHBA BNCYATHIBAINCh HCKYCCTBEHHEIC MeTCOPbI MPH pasHYHOH doKy- 
CHPOBKe, BCTPeyalomelca : Ha 
mpaktTuke. Ha puc. 20 npencras- - 
JHB] XAPaKTepHMCTHYeCKHe KpH- 4!” 
BbI€ 3THX CAEOB. it 

BuauM, 4TO Han6ombUIHe o¢ 

+ 
OUMOKH 3a pa3H4He B (oKy- 
CHPOBKaX IIKaJIbl CPaBHeHHA UH 
clea MeTeopa MOryT 6nITb OKO- 29 
- Oo 0.6—0.7 3B. Bex. 

Pa3H4HA B Ka4eCTBe H30- 
OpaxkeHia WH (OKYCHPOBKH AB- Q3 
AAIOTCA OCHOBHEIMH . IPHYHHaMH 
pacxoOu JCHHA POTOMeTPHYyeCKHX 
KPHBbIX ORHOTO HU TOTO Ke Me- Of 
Teopa, MOY4eHHOrO pa3HbIMH. 
KaMepaMH#. Ha puc. 21 aaa mpu- 

Mepa NpHBOLATCA PoTOMeTpuye- 





cKHe KPpuBbIe MeTeopa Ne 23 Sn RARE ERE Pree 
(ra6a. 1), nomy4eHHOrO Ha NaéH- 0-20 30 40 tum, 
Ke arperaTtoB ,A“ u ,B*. Porto- Puc. 19 | | 


MeTpH4eCKaH MpHBA3Ka Mpo- 3 | : 

H3BOAMaCb K BICYaTAaHHBIM Ha Te Ke MWIGHKH (POTOMETPH4eCKHM CTAaHAap- 

TaM. Kak BHJHM, pa3iMune B 6vlecKe cocTaBaAner oKO0 0.5—1.0 3B. Bex. 
He -MCKJ04eHa BO3MOXKHOCTb TOFO, YTO B MAHHOM Cayyae HI paeT. pOb 


39 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 


Approved For Release 2010/04/07 : CIA-RDP80T00246A045700380001-3 
TAKKE H ‘3aBUCHMOCTH -cReyeHuA MeTeopa OT HanpaBeHua [4], NOCKOAbDKY 


MeTeOp Ob CHAT C ABYX YAICHHBIX MYHKTOB. 


n-No 





Puc. 20 


§ 4. OuluGkn onpegencHuA OeCKa METEOPOB C NOMOUIbIO yCTaHOBKH 
| | yHCKYCCTBEHHbIe MeTeophi“. 


O6 owim6Kax onpemwemeHua OecKa MEeTEOPOB C NOMOLMIbIO yCTaHOBKH 
- yHCKYCCTBEHHHIG MeTeOPbI“ MOMKHO CYAMTb NO Pe3ybTaTaM IPHBA3KH OJ- 
HOrO MW TOTO 2#Ke. clega -MeTeEOPa K -Pa3IM4HbIM CeZaM HUCKYCCTBEHHbIX 
METEOPOB. 


m | | 
-3.0 | 






1 20 





95 90. 85 ‘Him 
Puc. 21 


Ha puc. 22 npwBeneHbl POTOMeTPH4eCKHe KPHBbIe METEOPOB, MOJy- 
UCHHbIe NYTEM MPHBAZKH K Pa3IHYHBIM CwlefaM HCKYCCTBCHHBIX METCOPOB 
OWHOrO H TOTO #*e MoTOMeTpHYeCKOrO CTaHAapta. 

Llucbpb! yKa3HIBaloT HOMep Clea B CTaHAapre. : 

Pacxomnenve B (OTOMETPHUCCKHX KPHBbIX MOXKHO OODACHHTh OWHO- 
KAMH OMpeeeHuA HYIb-MYHKTOB HCKYCCTBCHHBIX MeTeOPOB, OWMOKAMH 
dboTtorpaduyeckoro mpoleccda, HeCOOTBETCTBHeM (POTOMETPHPOBABIUUXCA 
yuacTKOB cwleqoB HX 6aecKy H3 KPMBLIX puc. 9, 4, 7, 8, OWHOKAMH Mp 
ONPeAeeCHHH OTHOCHTC/IBHOFO M3MCHEHHA O1eCKa HCKYCCTBEHHOTO MeTeOpa. 
B Hpowecce ABHXKCHHA OTBEPCTHH Hay OCAaGUTeIeM, OLIMOKAMM H3MepeHHH, 
H@BBINOJIH@HHEM 3a8KOHA B3AHMO3AMECCTHMOCTH 4H T. I. 
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V3 puc. 22 caegyet, 4TO B KOHeYHOM cuéTe BbIMeMmepeyHCAeHHHe 
BO3MOMKKHHC OWHOKU COCTABAAIOT OKOIO 0.1 3B. Bed. 





.- 


a regenera tence tte artes fmeysomeitarsaypann nce fremmaraarapsmmntipirrimnselivase : 
a 10 20 30 40 50 60  70lmm 
| Puc. 22 | 


§ 5. Ouenka owH6oK NpH HCNOMb3OBaHHH CpesHero KOSdpuUNeHTA 
npospa4yHoctu. | 


IIpu yuére atMocdepHoro noraoukeHHA CBeTa 3BE3q H MeTeOPa HaMH 
UCHOMb3OBaICA CpexHHit KOadiuNMeHT mpo3spayHocTH P=—0.76 [15]. 

OueHuM OWM6KH, KOTOPbIe MOTH HMCTb MECTO IIPH pa3IH4HH Cped- 
Hero H MCTHHHOFO KOsuUMeHTOB MmpospayHocTH. B peaAbHbIx yCIOBHAX 
NOJTYYCHHA HaGOAATeAbHOPO MATepHada ero 3HAYCHHE BPA AW H3MCHACTCA 
B 6oee WHPOKUX Mpemenax, vem oT 0.65 yO 0.85. | 


OueHHM MAKCHM@JIbHYy!IO OWHOKy OOyCIOBJeCHHY!IO HECOBMaeHHeM Cpel- 
Hero P=0.76 c BO3MO2XXHBIM HCTHHHHIM. IlyCTb 3€HHTHOeC PaCCTOHHHE MeC- 
Teopa 20°—cyTOUHEIX cienoB sBé3q 60°. TlompaBku paBHEt: 


npu P—0.65 Am=0,.45 
P=0.76 Am=0.28 
P—0.85 Am=:0.17. 


B Kpafivem cayuae, OmmMOKa yuéTa aTMOCepHOrO MOTMOULeHHA HaxO- 
autca B Mpenenax oT 4+-0.17 no—0.11 3B. Bea. Ha mpaxTuKe %xe ykKa3aH- 
HEIi MHTePBa/l OWMOOK 3HAYUHTeEABHO CyxaeTCA BBHAy TOrO, 4TO oTOMeT- 
PUpyloTcd Y4ACTKH Ce20B 3BE3 H METEOPOB C Pa3MYHEIMH SCHHTHBIMH 
paccrosHuamu. B cylHOCTH MBI HM€eM KakOe-TO OCpemHeHHOe OCMabMeHHe 
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AA CYTOUHBIX CICZOB 3BE32, CKA3bIBalOUleeCA Ha XAPAKTEPHCTHYeCKOH Kpu- 
BOH H MOUTH TakKOe xe OCMa61eHHe MeTeOpa. 


Hano novarath, YTO MpMBexeHHHe BIE OLIMOKH yuéra auddepen- 
IMabHOTO NMOPIOULeHHA CBeTa 3Bé3]1 UH METEOPOB 3eMHO aTMmocdepou, 
BCJICACTBHE MPHMeHeHHA CpeHeroO KOaPUNUHeHTA MpospayHOCcTH, exKaT 
Bmpesemax OUMOOK ONpeAeeCHH KATAMOXKHIX BEMUUH 3B63n. Tak Ha- 
npuMep, B Katasore PD, KOTOpbIM’ MBI NOMb3OBAINCh KAK HaH6omee TOU- 
HBIM, Ovleck 3Be3qnI Ne 630 onpenenaeTca TaKHM PAXOM 3HaueHHit: 5.71, 
0.40, 5.03, 5.58, a 3Be3npr Ne 11006—7.21, 7.44, T..@. HMeeM HHTepBa 
oummooK 0.2—0.3 3B. BeanunH. TakHmM o6pa3om, mpH yuéte sznddeper- 
IWMaJIBHOTO MOPIOMWCHHA BIVIOTh JO 3CHHTHEIX paccTOAHHii paBHErx 60? 
MOXHO NOMb3OBaTLCA CPE AHHM KOSPuUNEHTOM MpospayHocTu. 


PaccMOTpHM cjy4aii MpHBI3KH MeTeOpOB K ccaaM MCKY CCTBEHHBIX 
METEOPOB. 7 


OTANOHHPOBaHHe yCTaHOBKH NPOH3BOAU10Cb NyTéM MPHBASKH K 3Bé3- 
aM, SCHHTHOE paccTOAHMe KOTOPbIX He npeBao 20°. Tlycrh Koadu- 
IMCHT MpO3payHOCcTH aTMOCHephl MPH sTaOHMpOBaHHH ycTaHOBKH Obi 
pape P,, mp noa”yyenuu CHuMKa MeTeopoB—P,, a Ip OOpaborKe cena 
MeTeOpa HaMH UCNMONb30BatcA KOSppuunent P,=-0.76, Tlenan mpupasky 
ceyqa MeTeopa K C/leqy HCKYCCTBEHHOTO MeTeOpa CHYHTAeM, 4TO OCMabuIE- 
HH€ 3BE3 CPpaBHeHHW pH 3TaIOHHPOBaHMM yCTaHOBKH TAaKOe 2xKe, KaK H 
y MeTeopa. OHAKO, B JlelCTBHTebHOCTH, MeTeOp 6b OCAa6sIeH Ha: Be- 
AMUHHY MM, = — 2.5 My, Ig Py, a-6necK UCKYCCTBEHHBIX MeTCOPOB Ha m,= 
—= —2.5 Ig P, vr. Kx. 20. IlompaBka, KOTOpy!o cvlenzoBalo 6b BHeCTH 
B O/€CK MeTeOpa, “Noy4eHHb “3 Xapakrepucruyeckoli KPHBOH, paBHa 
MyM, , ns 

[lockoubky KOaduuneHTh npospaunoctTn P, wu P, HaM He 6BIIM H3- 
BECTHbI, MBI HCIOAb3OBAIH CpeqHH KOspPuuMeHT MpospaynocTn P, u 
BHOCHJIM B OvleCK MeTeOpa NonpaBky m,—= + 2.5 M, lg P,. Hecoorsetct- 
BH€ NOMPaBOK Mm, — mM, H mM; H OyAeT COCTaBAATh OWMG6KY KOHYeHOrO 
pe3yibtata Am=m,—m,—m,. . 

OUeHHM MaKCHMaJIbHYyIO OWHOKy 3a aTMOCcdepHoe Norsomenue (Z=60°). 
TIpu | : 


P,=0.65 . P,=0.85 P,=0.76 Am= +0.71 
P,=0.85 P,=0.65 ‘P,=0.76 Am=—0.1, ° 


BuaquM, 4YTO B paccMaTpHBaeMOM Cay 4ae, OUIMbKA onpeaeieHua O1ecka 
MeTeopa HaxXOAMTCA B Mpewenax ot —O.1 no +0.7-38. Ben. 


B nauiux paccyxXzeHHAx onyckalocb, To CHEKTPaJIbHBI COCTaB 
H31YYCHHA CPaBHUBaeMEIX OObEKTOB OMHAKOB. OgHaKo, Ala cboTOMeTpH- 
POBABIUHXCH HA2MH ME€TEOPOB OH ‘HE H3BeECTCH HM MBI HE MOLI BHeCTH CO- 
OTBETCTBYIOINIMe NOMpaBKH 3a WUBeT MeTeopa. Ilo HMeIOULUMCA MaOUHnCeH- 
HEIM NaHHEIm [29, 30] noxasaTeau uBeta MeTeopoB mMeHsoTca OT--0.8 20 
—1.4, T. e. no IBeTY OHH OXBaTHIBaIOT HE TOVIBKO BCE 3Bée3)IbI CNEKTPab- 
HEIX KaccoB G—Q (KkOMOp-HHIeKCBI KOTOpPEIX MeHAIOTCA OT +0.8 20 
—0.5 [22]), HO MoryT 6bITb M CHHuMM, TpH4éM WET OMHOFO HM TOTO xe 
meTeopa menaetca [30]. Orciona cnenyet, 4TO NpHBenéHHEe BILE OWIHOKH, 
OOYCIOBJCHHBIC. HCNOAb3OBaHHeM CpesHeroO KOappuynenta Mpo3payunoctu, 


A€KAT B WPeeaX. M3MCHEHUA NOKA3ZaTeA WBeTa MeTeopa. eS | 
Kosp@ulvexT NpospayHocTH- 3aBUCHT OT CHEKTPaAbHOrO cocTaba ‘u3/1y- 

H€HHA, MpOXoAAuero armochepy 3emau. Jaa mpumepa npupeném TAG ULYy 

TaKOH 34BHCHMOCTH ‘JA -3Bé31, 3A4MMCTBOBAHHYIO: H3 paborEt. [15]. : 
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Tabauya 5. 
7. 


Cr. Ko. 


O—1 | 1—2 | 2—3 | 3—A4 





1-5 | 56 


Bo | 0.76 | 0.76 | 0.77 | 0.78 | 0.79 | 0.79 
AO | 0.77 | 0.78 | 0.78 | 0.79 | 0.80 | 0:80 
FO ‘| 0.78 | 0.79 | 0.80} 0.80] 0.81 | 0.81 
GO | 0.80] 0.80] 0.81 | 0.82] 0.82] 0.82 
KO | 0.82 | 0.82 | 0.83 | 0.831 0.83 | 0.83 
MO | 0.83 | 0.84 0.84 | 0.84; 0.84 | 0.84 


 Ecau yuecth, uto KoadduunerT mpo3spauHocTu aTMOC@epbl yMeHb- 
WaeTCH MpH Mepexoxe OT KpaCHOTO Uu3Y4eHUA K CHHEMY TO, Kak CIeayeT 
M3 TAOAUUbI O, MPHHATHI HAMM HHTepBa ero u3MeHeHHA 0.65—0.85 ana 
METeOPOB NONy4aeT peawbHY!O OCHOBY. . 


S$ 6. OwnOkun onpenetenus 6necKa MeTEOpoOB. 


TMlogpeqéM UTOPH M3yY4eCHHA BCCBO3MOXKHHX OWMGOOK, BAMAIOWHX Ha 
KOHC4UHbIH (OTOMETPH4eECKHH pe3ybTar. 

1. [IpH MpHBaAsKe CEQOB METEOPOB K CYTOUHBIM C/leqaM 3Bé3g 6ecK 
MOCJ@QHHX MBI MNPMBOAHIM K 9KBATOPY H CYHTAIH, TO B3aHMO3aMeCTH- 
MOCTb BbINOJHACTCA AVIA OKOJONOJIOCHEIX H SKBATOPHAJbHBIX 3Bé30. Mex ay 
TEM, HX BLINepXKKH pasHyaioTca. Ecau mpHMeM, 4TO NoMepeywHHK aGbeppa- 
WMOHHOFO MATHa paccesxHuA @=—0.05 MM, TO BbIZepxKKa f AIA OKOMONONIOC- 


i d 
HOH 3Be3qn (6=80°) cocTaBuT t=—- = 40 cek., Tle VU AHHeHHAA CKO- 


pOocTh Ne€peABUXKeHHA H30OpaKeHUA 3Be32HI NO CoTocuoro. 

JIA SKBATOPHaIbHOH 3Be30bI 6yeM uMeTb ¢:-=6 ceK. CBolictBa PoTo- 
MaTepHaoB pad6otTn [25] HM MCNOb30BaHHEIX HAM. MPHMePHO OHHAaKO- 
Bie [2]. M3 xapaxtepncTuyecKHx KpuBbIx puc. 7 paboTpr [25] caenyer,' 
4YTO OHIHOKA 3a HEBHINOJHeCHHE B34HMO3AMECTHMOCTH JIA CYTOUHBIX CCNOB 
3BE3 MOKEeT COCTABUTb OKOIO-+0.5 3B. Bew. 

2. C YBeHYCHHEM MPOAOJXKUTECABHOCTH MPOABJCHHA UYBCTBUTEVIb- 
-HOCTb (OTOCMOA K CYTOUHBIM Ce@MaM 3Bé3 OCTAeTCA MOUTH HEH3MeHHO!, 
B TO BpeMA, Kak K Ce@aM MeTeEOPOB OHA MO2XKET NOBEICHTECA B ABA [2] 
HAM TPH pasa (puc. 6 pa6otn [25]). Sto paBHOWeHHO MONOAHUTeBHOMY 
YBEJIMUCHHIO NOMpPaBKH 3a HEBHINOAHEHHE 3a4KOH@ B3aH4MO34MeCTHMOCTH 
0.45 3B. Be. Ha 0.7—1.2. 3B. Bea. 

3. OuMOKH pu y4uéte Ande penUMaIbHOTO NOTAOMLeHHA NOPAAKA OWH- 
OOK ONpeAeeCHHA OeCKa 3B630, B HCNOMb3OBAHHOM KaTanore PD u cocTaB- 
AgiOT OKOMO 0.2 3B. Bent. TIpH MpHBA3Ke CeMOB MeTeOPOB K CezaM HC- 
KYCCTBEHHBIX MeTeCOPOB 3Ta OWNM6Ka, MOXKeT M3MeHATBCA OT—O.1 n0+0.7 
3B. Be. - | 

4. HecooTsetcTBHe UCTHHHOW MH YUHTHIBACMOH OWHM6OK MOA MOFIO 
NpHBecTH K OwMOKaM B+0.2, +0.3 3B. Ben. | 

0. OWIMOKH ONpeweeHHA CKOPOCTH NepeABHXKeHHA H306pPaxKeHHll HC- 
THHHOTO, @ TaKKe HCKYCCTBEHHOFO METEOPOB MO MOTOCAOIO COCTABVIAIOT 
COTHI€ OJIN 3BE30HOHK BeJIMYHHBI. 4 

6. Pasmmune B *OKyCHpOBKax H300paxKeHHH MeTeOpa H UWIKab cpaB- 
HEHHA MOrIH BOCTHrHyTb +0.6 3B. Bew. | 

‘7, Ouw6Kka yuéra BAHAHMA (OHA COCTABAMeT COTHIC JOM 3BEé3QHOH 
BeJIM4HHEI. | ae 
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8. Cryuainpe omn6Ku dotorpaduyeckoro npouecca (ta6a. 4) Moryt 
flocturaTb + 0.5 3B. Bed. 

9. OWMOKH, JONYWCHHEIe Np HCCACOBAHUM YCTAHOBKY, He IIPeBBILAIOT 
+0.1 3B. BeJ., a IpH sTaIOHHpoBaHuN— +0,2 33. Bex. 
10. Toxasate1u uBeTa MeTeOpoB MOryT H3MeHATHCA OT -+0.8 nO—1.0° 
3B. BJ. : 

11. Cy MO WHTeCHCHBHOCTH MepepEIBOB clea MeTeOpa Ha HerarTuBe, 
JONOJHUTEAbHOe CBEYCHHE, CO32ABACMOe HOHH3OBAHHBIM Fa30M TOC1e Mpo- 
néTa MeTeOpa, BPA WM yBeMYMBAeT ONpeReAeME O1eCK MeTeOpa Gone 
yuem Ha Q.1—0.2 3B. Ben. 

IlepeqvCeHHbIMH (akTOpaMH BNOWHe OObACHACTCA pa3nH4nHe Hu HeNO- 
CTOAHCTBO B pe3y/IbTaTax OlpeAeJIeHHA GBECKAa METEOPOB ABYMA CHOCObaMH. 


§ 7. Saqaun MeTOAHKH choTorpadnyeckoh coTOMeTpHH MeTeOpoOB. 
B CBA3H C MYCKOM -HOBOrO MeTeOpHOroO natTpyaa CAO. 


Meroguxa cdotorpaduyeckoh cboromMeTpHu MeTeOpOB 3aBHCHT OT yCu0- 
BHH NOMYYCHHA HaOMIOAaTeAbHOrO MaTepHaa. B HacTtostee Bpema Ha CAO 
paOoTaeT HOBLI METeOPHEI NaTpyib, oTorpadupoBanue MeTeopoB Mpon3- 


BOJHTCA A3POPOTOCbEMOYHBIMH KaMepaMH C OObEKTHBOM ,Y pao—9“ (= = 2 

F=25 cm). BMecto Tpéx panee paOoTaBluiux arperaToB jelicTByIOT Ba, 
NpHuéM, 06a NOABHKHEI. 

HenoaABwxKHHH TpeTHH arperaT OTCyTCTByeT, Tak KaK MOMeHT mpométa 
MeTeOpa OyleT ONPeACIATECA C MOMOLLbIO OOTIOPaTOPA CHEWHAIbHOM KOH- 
CTpyKUHH. POTOMETPHYeCKHH MeTOA MPHBASKH CJIEOB METEOPOB K CyTO4- 
HBIM C/I€ aM 3Be3q WaéT MeHee TOUHBIC pe3yJIbTaTbl, YEM METOL MNPHBA3SKH 
K C€aM HCKYCCTBEHHBIX METeCOPOB, Ha YTO HEOAHOKPATHO YKA3bIBaOCb 
HaMH paHee, : 

B weaax MO/yYeHHA TOUHEIX (POTOMeETPHYeCKHX KPHBHIX cmOcOGOM 
eIIPHBASKH C€MOB MeETEOPOB K CleJaM HCKYCCTBEHHBIX MeTeEOPOB, HeEOOxo- 
AMMO BHINOJHUTD CeMyroulee. : | 

1, BnewaThBaTb CTaHyapTb Ha MIéHKM KaMep KOppecnoHAUpylowero 
arperata ,B“, T. K. y Hero OTCyTCTByeT O6TIOpaTOp, a NOTOMy oTNMagZaeT 
HeEOOXOAUMOCTbh B MompaBke 3a addexT oOtTiopatopa. Kpome Toro, 6yzeT 
(POTOMETPHPOBATHCA Cle METEOPa NOAHOCTHIO, HOO NepepbIBLI OTCYTCTBYIOCT. 

B 1956 r. Ha ZeBaTHMeTpoBylo MWIé@HKY KaxKOH KaMepbl BIeuaTHIBa- 
och mo 10 craHazaptos. IIposprenue niéHKH BeZeTCA B MPOABOUHOM MIpH- 
6ope AMITII—4 mo. 

2. HeoOxoquMo TULaTebHO H3yY4UTb OWIHOKY NOAA KaMep. 

3. Oum6Ky 3a aTMOcdepHoe Mormomjenve MOXKHO UCKJIOUNTh 93TAJ0- 
HUPOBaHHeM YyCTAHOBKH BO BpeMA HaGJOAeHHH, MpH4éM NpuBA3Ky ocTa- 
TOUHO eaTb K 3B6324M C 3CHHTHBIMH paccTOAHHAMH -OKOVIO 0°, 40°, 70°. 

4. Bauaune own6oKk dororpaduyeckoro mpouecca MOXHO yMECHDIIMTb 
BLIOOPOM COOTBETCTBYIOWeH MeTOLMKH u3MepeHHi [18]. 

Oo. [lonpaBkKy 34 WBeT, B 4YaCTHOCTH, MOMKHO OyeT ONpPeweANTh pH 
NOYYCHHH (oTorpapun mpu3mMeHHoro cneKtpa [23] Toro »*xe MeTeopa. 

6. HeoOxoyquMO OyJeT AONOMHHTEABHO HM3Y4HTb 2PMeKT sBOMIOWMH 
CKpHITOrO u306paxenuaA [31]. Payee npomMexyTOK BpeMeHH OT BMeyaTHI- 
BaHHA CTAaHAapTOB JO MOJyYYeHHA CHMMKa MeTeOpa Ha NaTpy.ie Cc KaMepaMH 
»lypuctT“ He npespuan 1—2 cytox. Ha HoBoM xe MaTpyvie 3TOT Mmpome- 
XK YTOK MOMKET JIHTbCA OKOVIO MeCAHua, MOKA He OyAeT NPOIKCNOHHPOBAHA 
Bea 9 wu 35 MeTpOBaA MieHKa. 
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3AK/IOUEHHE 


[aaBHHii pesybTaT HalWHX HCCeOBaHHH MOKHO POPMYAHPOBATh Tak: 
MeTO.MKa oTorpapuyeckoH (OTOMeTPHH, OCHOBAHHaA Ha NPHHWMNe CpaB- 
HeHHA (hoTOrpaduyeckux aPeKTOB, NOJYYeEHHHIX TPH BbIepXKaX, MIA 
KOTOPHIX H€ HMe€e€T MeCTA 3€KOH B3AMMO3AMECTHMOCTH, COMKHA HM HE MOKET 
Wath HaJ@2#KHbIX Pe3y/JIbTAaTOB. | 

Cneqbl Me€TCOPOB HEOOXOAUMO MPHBASHIBATh K CeaM MCKYCCTBCHHBIX 
METEOPOB, MpH4éM, C H3BECTHOM TOUHOCTHIO OJDKHO BHINOMHATBCA PABCHCTBO 
WHeHHEIX CKOpOCTel NepeABHXKeHHA HX H30OpaxKeHHH MO MoTocow. 

OcHOBHaA 3a40a4a Wa bHeHUWIMX HCCC AOBAHHH 3aKMIOUaeTCA B NOMYTe- 
HHM WOCTaTOUHOrO KOMYeCTBa (oTOrpamult cneKTPOB M€TEOPOB Ha Mped- 
Me€T HX (OTOMeETPHYeCKHX HCCCOBAHHH.. | 


*# *. 
* 


Cuyraio CBOHM JOATOM BEIpa3suTb 61arOsapHOCcTh COTPyAHHKaM CraJHH- 
adalcKoli aCTPOHOMHYeCKOH OOcepBaTOpHH, a OCOOCHHO y4aCTHHKaM CeMH- 
Hapa 10 MeTeOpaM, IIPHHABIIHM AKTHBHOe yuacTHe B OOCyxXJeHMH MOy- 
UCHHBIX MHOIO pe3y/IbTaTOB H CAeMaBIHX PAA WeHHbIX 3aMeuaHHH. 
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